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BLAST INJURIES TO THE EAR 

The Texas City Disaster 

GEORGE S McREYNOLDS, MD 
FREDERICK R GUILFORD, MD 

AND 

GAYLORD R CHASE, MD 
GALVESTON, TEXAS 

T he blast, explosion and subsequent fire at Texas City was a 
catastrophic event, which only those present can fully picture An 
ordinary industrial area was suddenly transformed into a city of 
tremendous havoc and destruction Numerous reports in the press 
and a few in the medical literature attested to the magnitude of the 
disaster It has been estimated, reliably, that between 3,CX)0 and 4,000 
people were injured The most accurate sources report that approxi- 
mately 600 persons were killed or reported missing as a result of 
an incident that took place in the course of a very few minutes About 
800 persons received injuries which were of sufficient seventy to 
require hospitalization in Galveston and the surrounding communities 
Four hundred of these were admitted to the John Sealy and affiliated 
hospitals of the University of Texas Medical Branch within twelve 
hours Of this group only a very small percentage were admitted 
because of burns, an indication that the injuries were all due to the 
effects, primary or secondary, of the blast These comments are made 
solely m an attempt to give one a conception of the enormousness 
of the occurrence 

Articles have appeared in the literature dealing with the effects of 
blast and concussion injuries, particularly mjunes among the personnel 
of the armed forces during World War II Boeman reported on 
300 cases of injuries to the ear due to blast In this series, 68 patients 
had a perforation of one or both tympanic membranes, in 25 of the 
injured ears, or about 27 per cent, suppurative otitis media developed 
Ireland^ reported 317 cases of traumatic perforation of the tympanic 

From the Department of Otorhinolaryngology, University of Texas Medical 
Branch 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninety-Seventh Annual Session of the American Medical Association, Chicago, 
June 25, 1948 

1 Boeman, L C Acoustic Trauma, Ann Otol , Rhin & Laryng 54 513- 
517 (Sept ) 1945 

2 Ireland, P E Traumatic Perforations of Tympanic Membrane Due to 
Blast Injury, Canad M A J 54 256-258 (March) 1946 
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membrane, m 32 per cent of which suppuration developed in the middle 
ear Silcox and Schenck ® also presented a comprehensive survey 
of 1,922 patients who sustained surgical injuries due to blast Of 
this group, 82 had demonstrable injuries to the ear, 58 of these 82 
patients had traumatic perforations of the tympanic membrane, in 
25, or 47 6 per cent, suppurative otitis media developed Henrj'^ ^ 
reported a series of 292 men with injuries to the ear due to blast, of 
this gioup, 152 sustained perforations of the tympanic membrane 
In 17 per cent of these a purulent infection of the middle eai developed, 
and in 4 per cent, clinical mastoiditis 

However, in none of these reports was the entire group subjected 
to the same, single trauma The trauma in each group was from 
various types of bombs and other explosives Our series of patients were 
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Fig 1 — Number of perforations with relation to the distance of the blast 


all subjected to the same trauma at the same time, the only variant 
was the distance from the source, and in some instances there were 
obstacles between them and the blast 

In our series, 143 patients, or 286 ears, were examined and kept 
under observation for varying periods All these patients were hospital- 
ized because of more serious surgical injuries In this group, there 
were perforations of 77 tympanic membranes, 25 of v^hich healed 
spontaneously (fig 1) In contradistinction to other reports, there 
were few subjective symptoms except for a varying degree of loss of 
hearing Of course, a large percentage of the patients with loss of 
hearing complained of tinnitus, but only occasionally did a patient have 
any complaints referable to the vestibular apparatus 


3 Silcox, L E , and Schenck, H P Blast Injuries to the Ear, Arch 
Otolaryng 39 413-420 (May) 1944 

4 Henry, G A Blast Injuries of Ear, Laryngoscope 55 665-672 (Nov ) 1945 
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One of the most interesting and perplexing features encountered in 
our patients with perforations of the tympanic membrane was a non- 
purulent discharge or drainage from the middle ear The drainage was 
clear and colorless and, m most instances, persisted for several days 
This discharge presented a difficult problem with respect to the prognosis 
and hospitalization of the patient It was impossible foi us to find a 
simple test, usable in a large group of patients, by which spinal fluid 
could be differentiated from a simple, serous transudate 

Several interesting articles m the literature deal with the mechanism 
of injury to the tympanic membrane from blasts or concussions Silcox 
and Schenck® postulated that six factors are significant in injuries to 
the ear resulting from blasts (1) proximity to the source, (2) character 
of the concussion wave, (3) duration of exposure, (4) awareness of 
exposure, (5) presence or absence of preexisting aural disease, and 
(6) use or nonuse of protective devices 

Pearlman ^ published an interesting article on the reaction of the 
ear to blast His idea apparently was that the ossicular chain has a 
dampening effect, thus diminishing the trauma to the inner ear He 
stated that the damage to the ear was due to the concussion wave 
entering through the external auditor}^ canal and that the rupture of 
the tympanic membrane dm mg the positive phase of the blast would 
tend to lessen the damage to the inner ear 

Cantor ® presented an interesting hypothesis with regard to the 
rupture of the tympanic membrane from blasts He pioposed that 
the injuries were due to the positive phase of the concussion wave 
entering through the nose and mouth and, m turn, through the eustachian 
tube, rupturing the membrane outward This hypothesis also admitted 
that rupture of the membrane allowed the pressure to be dissipated 
outward through the external auditory canal, thus minimizing the 
likelihood of damage to the inner ear 

This hypothesis of Cantor’s does not agree with our observations 
In our cases the tympanic membrane was blown inward In many 
instances the membrane was ruptured and blown against the medial 
wall of the middle ear, making it difficult, m some cases, to be certain 
of the presence of a membrane This would apparently indicate that 
the rupture of the membrane was due to the positive phase of the con- 
cussion wave coming through the external auditory canal It is difficult 
to imagine that the negative phase of the blast, acting through the 
eustachian tube, could produce this picture, particularly after the 
membrane was ruptured It was also noted that foreign bodies, such 

5 Pearlman, H B Reaction of Human Conduction Mechanism to Blast, 
Laryngoscope 55 427-443 (Aug ) 1945 

6 Cantor, J J Rupture of Tympanic Membrane Due to Blast Mechanical 
Hypothesis, Ann Otol , Rhin & Laryng 54 554-567 (Sept) 1945 
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as impacted cerumen, tended to minimize the likelihood of damage 
to the membrane 

The treatment of traumatic ruptures of the tympanic membrane is 
important Opinion varies among writers as to the proper method 
of handling these cases Ireland “ suggested that no local treatment 
be given, not even cleansing of the external auditory canal , Henry ^ 
also advised that no local treatment be used Silcox and Schenck ® 
recommended insufflation of microcrystals of sulfathiazole 

Our plan of treatment differed somewhat from other treatments 
published In our cases a large amount of foreign material was blown 
into the external auditory canals Many of the patients had been blown 
into the water, and the canals of most persons contained oil, grease and 
sea water, one patient had a large piece of glass m the canal In 
many instances the canals were filled with styrene, a synthetic com- 
pound manufactured m the locality 
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Fig 2 — Relation of protection to the number of perforations 

All these patients received a uniform type of treatment They 
were admitted to the hospital because of the severer surgical injuries, 
such as lacerations and penetrating wounds All were potentially 
infected, so treatment was started immediately with penicillin, 50,000 
units being administered intramuscularly every three hours They had, 
of course, been given tetanus antitoxin U S P The local treatment 
consisted in cleansing the external auditory canal the day after the 
explosion , in cleansing the canals, steiile instruments were used Cotton 
applicators, sterilized after wrapping, sterile ring curets and sterile ear 
speculums were employed After the canals were cleaned of foreign 
debris, the canal and the middle ear, if a perforation was found, were 
dusted lightly with sterile sulfadiazine powder This dusting of the canal 
and the middle ear was continued daily for four to six days The canal 
was kept plugged, lightly, with sterile cotton In no instance was 
irrigation used to clean the canals, or other medicament instilled 
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With this regimen of therapy, in only 1 of these patients did true 
suppurative otitis media develop, and in none did mastoiditis develop 
In some of the other persons not treated by the plan used m our 
hospital chronic suppurative otitis media developed, for which they 
were treated subsequently Our excellent results may be attributed 
to several factors First, all these patients were seen and hospitalized 
within a very short time after the injury Second, they were all receiv- 
ing penicillin within a few hours Third, the external auditory canals 
were carefully cleansed without forcing foreign material into the 
middle ear 

In our group, the resulting damage to the cochlea did not differ 
from injury to the inner ear from other traumatic sources Audiometnc 
determinations showed varying degrees of deafness, depending on the 
damage to the tympanic membrane and the proximity to the blast 



OtSTANCe. 

Fig 3 — Number of perforations healed 


One hundred and forty-three patients, or 286 ears, were examined 
and kept under observation Of this group, 77 had traumatic per- 
forations of the tympanic membrane, 63, or 81 per cent, were within 
100 yards (92 meters) of the source of the blast (fig 2) Any object 
which was between the person and the source of the blast offered 
protection against the positive phase of the blast wave Of the group 
that received perforations, only 2 were inside a building In 91 ears 
of persons who were either outside or unprotected, no evidence of 
perforation was present, 75 per cent of these were 100 yards or more 
from the source 

The remaining 1 18 were protected by some structure which succeeded 
in dampening the concussion wave (fig 3) Of the patients kept 
under observation, only 11 perforations had not healed at the end of 
thirty days 

521 Twenty-Second Street 
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ABSTRACT OF DISCUSSION 

Dr John S Knight, Kansas City, Mo Dr McReynolds and his associates 
are to be congratulated on their excellent presentation of their findings and their 
method of handling blast injuries of the ears, as a result of such a catastrophe 
Especially are they to be congratulated on their result in treatment 

During my Naval Reserve duty in World War II, I observed many cases 
of deafness from gunfire and blast Since then, I have been particularly interested 
m the prevention of deafness from such causes Two types of damage to the 
ear mechanism were observed Simple rupture of the tympanic membrane might 
occur and would often heal spontaneously, with no local ill effects or loss of 
hearing However, infection would frequently occur before healing, and otitis 
media, and even mastoiditis, would often develop Incapacitation of the fighting 
man was the result, with the coincidental involvement of transportation and 
medical care 

In the second type of damage to the ear, a number of permanently deafened 
patients were seen These patients had intact tympanic membranes and might or 
might not have other evidences of postconcussion, such as headache, dizziness, 
nervousness and forgetfulness In 18 cases, there was loss of function of the 
vertical semicircular canals, as determined by the Barany caloric test Audiometric 
examination in many cases revealed nothing typical Our timeworn textbook 
picture of nerve deafness, as manifested by loss for higher tones, was con- 
spicuous by its absence Frequently, perception was diminished m all tones, and 
m some cases higher tone perception remained unusually good, whereas the 
conversational tone range was seriously impaired. 

In 1947, the Veterans Administration estimated that “the thunderous din of 
war damaged the ears of about 40,000 American servicemen ” 

A sailor, a marine or a soldier in combat must be able to hear a low conversa- 
tional voice, or even a whispered voice Protection of the middle and the inner 
ears by diminution of the intensity of the blast or gunfire is the second important 
issue Our effort was directed toward the accomplishment of these two aims m 
the development of an ear protector, m 1944, I enlisted the aid of then Lieut 
Comdr James Y Dunbar, U S N R,, a physicist and an acoustic engineer 
Apparently, the important factor m damage to the ear by blast is the rate of 
rise of pressure rather than the lengfth of time the pressure lasts It was 
decided that the use of a lead impedance was essential 

The V-51 R Ear Warden and other ear protectors, all worth while, had been 
brought forth We hoped to develop a hearing guard which would give pro- 
tection against acoustic trauma, permit almost normal auditory acuity and, m 
general, answer the requisites for an all-purpose hearing guard, as outlined by 
Prof Stacy R Guild, of Johns Hopkins School of Medicine and a member of the 
National Research Council His requisites for an all-purpose hearing guard are 
as follows 

.,1 I It should assure acoustic protection (g) against loud noises for long periods, 
with a reduction to 85 decibels or less, and (6) against nearby detonation 

' ) I 

2 It should permit hearing of faint sounds or the softly spoken voice, (o) 
directly, (6) through a telephone or (c) through a headset receiver 

3 It should cause no discomfort when worn for hours at a time or when the 

w earer is chewing ' < > i i , 

‘ 4 It should be so small that no part projecis laterally beyond the tragui 

5 It should not injure the ear or increase risk, as (a) a secondary projectile 
if the wearer is struck or (&) from development of fungous or bacterial infection 
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6 It should be simple in construction, so that it is (a) easily cleaned and 
(b) permits of volume production 

7 It should provide for rapid and continuous equalization of air pressure, 
both (o) for comfort and (b) for use of aviators and submarine personnel 

The United States Navy has patented the hearing guard, or ear protector, 
based on the work of my associate. Commodore Dunbar, and myself 

Medical Field Research Laboratory, Camp Lejeune, N C, reported, in May 
1945, that “Both the V 51 R and the D K (lead impedance plug) gave similar 
acoustic protection and were equally acceptable to the men in the field ” 

In many other experiments involving gunfire and excessive noise on different 
groups or persons, the wearing of our hearing guard gave protection and comfort, 
yet permitted hearing Changes in atmospheric pressure incidental to aviation 
have been well tolerated The nonperforated type of ear protector has been advised 
against by the School of Aviation Medicine, Army Air Forces 

Reduction of damaging warfare noise levels of 130 to 180 decibels and of 
prolonged excessive noise levels of 100 decibels or more to a tolerable acoustic 
level of 85 decibels or less has been our object in the development of an all-purpose 
hearing guard With it, one can hear a whisper at 20 feet, (600 cm ) yet still have 
protection against the “crack” of a 5 inch (12 7 cm ) gun 



Fig 4 — Hearing guard and ear protector (patented by James Y Dunbar and 
John S Knight, United States Navy, Sept 23, 1947, by United States patent 
office [2,427,664]) (A) A lead cone, 2, is encased within an outer rubber plug, 
1 and 4 A small perforation, 3, 0 030 inch in diameter, or the size of a straight 
pm, has been made through both the outer rubber shell and the inner lead cone 
(B) The entire device is made of rubber impregnated With lead, such as the 
roentgenologists use m their protective aprons and gloves There is sufficient 
impedance to the rate of rise of air pressure to afford protection A perforation, 
3, IS noted, and there is a coating of neoprene to prevent contact dermatitis 

Many states have recognized occupational acoustic trauma as compensable 
It IS the duty of otologists to recommend measures or means for the prevention 
of such trauma It is also the duty of thfe armed services to protect the hearing 
of those subjected to blast or gunfire 

I consider the prevention of deafness far more important than the rehabilitation 
of the deafened Wherever possible, deafness, partial or complete, from blast, 
gunfire or excessive noise should be prevented 

Db Paul A CampbelL, Chicago The authors must be congratulated on 
the humanitarian manner m which they handled the cases of injury from such 
a catastrophe, yet utilized them as a source of material for an ideally controlled 
scientific investigation The extremely low rate of suppuration is ample testimony 
that the patients were well cared for The fact that the primary blast wave 
travels in a dissipating spherical front iS well illustrated by the ratio of distance 
to the number of injuries I should like to ask two questions 
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1 Was a study made in the cases of unilateral injury concerning the relation 
of the position of the injured ear to the blast source^ In other words, were the 
injured ears of unprotected persons on the same side as the blast source, or away 
from it^ 

2 Did such structures as windows in the area collapse inward or outward^ 
All must have a profound respect for a group who could make such an 

excellent scientific investigation during a situation which must have been so 
hectic 

Dr. Stanton A Friedberg, Chicago Dr McReynolds and his group are to 
be commended on their work Their paper has been of considerable interest to me 
in that an incident comparable to it occurred overseas during the recent war when 
a small ordnance group adjacent to an ammunition depot was subjected to an 
unexpected explosion of the entire stockpile 

My colleagues and I felt that there was considerable variation in the aural 
effects of these blasts, depending on the distance of the victims from the main 
explosion These men, 30 of them, were sleeping alongside the ammunition dump 
There was no protection between them and the blast They were admitted to 
the hospital immediately, most of them with perforations of the tympanic mem- 
branes Fifteen were placed under chemotherapy immediately, as a control, IS 
others were not The ears were cleaned meticulously, according to the technic 
described by Dr McReynolds We were unable to demonstrate any difference 
in the subsequent incidence of aural suppuration among those receiving chemo- 
therapy and those not receiving such treatment 

We were impressed by the severity of the nerve deafness which occurred in 
some of these persons and by the degree of headache, vertigo and other post- 
concussive symptoms, which were manifest later In addition, the sizable perfora- 
tions which eventually healed were surprising The great majority of them healed, 
and the duration of discharge was from three to four weeks 

Dr George S McReynolds, Galveston, Texas With regard to Dr Knight’s 
protective ear device, such a device is important, because, as we found out after 
this catastrophe, all the patients who had anything wrong with their ears were cases 
for compensation, and that sort of litigation will probably be going on for many 
years before it is all settled If the patients had had any type of protective device, 
or even if those with known trauma had been made to wear a protective ear device, 
it would have been a great help In answer to Dr Campbell’s question as to 
which ear was toward the blast in cases of unilateral ruptures It was our 
impression that when the person had one ear ruptured, it was the one toward 
the blast Our statistics on that point could not be very accurate, since they 
depended entirely on the subject’s answer, and, of course, many of them had 
been knocked down and were often unconscious and could not remember clearly 
which way they were looking when the blast came 

As to the way in which the windows were broken, they were, apparently, all 
blown inward, because the bedrooms of the houses many blocks around the source 
of the blast were infiltrated with splinters of glass wherever the windows had 
been shattered and blown into the rooms, the glass penetrating the wood 

Dr Friedberg mentioned the size of the perforations in these ruptured ear 
drums In most instances they were not so much perforations as tears of the 
ear drum For that reason, perhaps, many of them healed more easily than if they 
had been simple round perforations 



ANATOMY OF THE BRONCHIAL TREE 


JAMES HARDIE NEIL, CBE, DSO, FRACS, FACS 

AND 

WALTER GILMOUR, CBE, MD, FRACP 
AUCKLAND, NEW ZEALAND 

T he HOMOLOGUES found m the study of comparative anatomy 
fortify opinion as to the significance of any bronchopulmonary seg- 
ment in the common pattern in the mammalian lung and discount 
dogmatism as to the final emergence of any particular type in the 
human lungs 

The illustration of Wilhs ^ (1622-1675) depicts a diagram of a 
lobe of the lung, showing its subdivisions (fig 1) It closely resembles 
the illustration by Huntington ^ (fig 2) It is obvious from a study 
of comparative anatomy that some of the branches of the embryonic 
lobar stem bronchus disappear or fuse with others or become aggran- 
dized to take over the areas whose segments have disappeared in the 
formation of the pattern of the lung of an individual of the species 
The question of the entity and nomenclature of the segments of the 
upper lobe, a problem chiefly concerned with the separate entities of 
the axillary and anterior segments, has arisen in recent literature In 
the herbivora a simple form of the upper lobe is seen, as m the black 
buck (fig 3 A), m which there are two mam branches One, the lower, 
is the homologue of the subapical bronchus m the human being, the 
other, or upper, branch has the homologues of the apical bronchi, 
the remainder of the branch continuing as the anterior In the 
dog (fig 3B), the subapical bronchus maintains its separate entity, 
as it does in all the mammalia The upper branch has the homo- 
logues of the apical bronchi (2) and the axillary bronchus, the remainder 
of the branch continuing as the anterior bronchus Illustrations are 
shown of simple and of more complicated types of the upper lobe stem, 
as seen in the pruned casts of those of a monkey (fig 3 C) and of 
man (fig 4) Thus, the pattern of the structure which emerges in 
the human lung may be traced through simpler forms, seen m some 
of the lower mammals With this conception it would be just as 

From the Otolaryngology and Pathological Departments, Aukland Hospital 
1 Miller, W S The Lung, Springfield, 111 , Charles C Thomas, Publisher, 
1936, p 153 

2 Huntington, G S in Neal, H V, and Rand, H W Comparative 
Anatomy, Philadelphia, P Blakiston’s Son & Co , 1936, p 345 
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logical to term the bronchus of the apical segment of the upper lobe 
a branch of the anterior bronchus as similarly to describe the axillary 
bronchus 

In the mammalia the general tendency is for the apical bronchus of 
the upper lobe with its two branches to take, as its name implies, a 
cephalad, or upper, direction After gnung off the axillary bronchus, 
the remainder of the upper trunk, as m the primates, bends anteriorly 
or ventrally and continues on as the anterior branch 



Fig 1 — A mam stem, bronchus of a lobe of a lung (from Willis’, 1676, 
modified by the authors by lines drawn around potential bronchopulmonary seg- 
ments, showing their relations to the pleura), A, signifies a branch with the secon- 
dary lobules, and F, an orifice that may supply a segment or a subsegment (acces- 
sory to a bronchopulmonary segment) or disappear m conformity with the pattern 
of the lobe Other letters are used to designate individual segments, 

We have shown® that in the platypus, dog (fig 3J5) and calf 
there are two separate openings for two apical "segments in the upper 

3 Neil, J H , Gilmour, W , and Mam, W W Proceedings of the Second 
Congress of the Pan-Pacific Surgical Association, August, 1936 Neil, T H , 
Gilmour, W , and Gwynne, F J M J Australia 2 165, 1937 Neil, J H , and 
others Ann Otol , E.hin’ & Laryng 46 338, 1937 , Australian & New' Zealand 
J Surg 8 118, 1938 Hardie-Neil, J, and Gilmour, W New Zealand M J 
45 20, 1946 
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lobe of the right lung, and that m the platypus there are m the left 
lung separate openings for the upper and the middle lobe In man 
the upper apical segmental bronchus on the right has a very short 
trunk before dividing to supply two subsegments, an anterior and a 
posterior, which are well delineated on inflation 

An average, or general, standard pattern of the mammalian lung 
IS found in the sea lion (fig 5) The illustration of the human bronchial 
tree by Aeby ^ (fig 6) is in keeping with it 

In the lower lobe the segmental bronchi are given ofif m succession 
from above as follows the apical, the cardiac (on the right side), the 



Fig 2 — Embryonic stage in the development of the mammalian lung (after 
Huntington,- redrawn by Neal and Rand and modified by lines drawn around the 
potential bronchopulmonary segments by the authors) 

anterior basal, the axillary basal and the -posterior basal In various 
positions, from below the apical branch to above the final major division, 
where the axillary basal^ branch is given off and the lobar stem bronchus 
continues onward as the posterior basal bronchus, there may be found 
from one to three segmental orifices distributed to the subapical segment 

4 Aeby, C T Der Bronchialbaum der Saugethiere und des Menschen, nebst 
Bemerkungen uber den Bronchialbaum der Vogel und Reptihen, Leipzig, W 
Engelmarin, 1880 

r’ I t 
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Recent writers have persisted in showing the subapical area of the 
lower lobe as part of the posterior basal segment — this in spite of the 
classic work of the first masters of bronchial anatomy, Aeby and Ewart, 
the findings m human anatomy and the observation of the constant 
presence of this area as a separate segment m all mammalia we have 




Fig 3 — A, cast of right upper lobe bronchus of the black buck, showing the 
subapical, apical and anterior branches , B, cast of right upper lobe bronchus of the 
dog (lateral view) , C, pruned cast of upper lobe bronchus of the monkey (lateral 
view) SA signifies subapical branch. A, apical branch, AX, axillary branch, and 
AN and ANT, anterior branch 

dissected Its omission as a separate segment of the bronchial tree 
and its inclusion with the posterior basal segment can lead only to 
confusion, and not to simplification A practical bronchoscopist can 
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quickly recogruie all the segmental hroncKial orifices Similarly, a 
student who has seen the segmental orifices m an opened bronchial 
tree of a lung prepared by the Moolten method will have no difficulty 



Fig 4 — A, cast of right upper lobe bronchus in man with the cast tilted to 
show all the segmental bronchi The anterior apical branch points anteriorly instead 
of upward B, anterolateral view, with incomplete filling of the axillary and 
anterior branches C, inferior posterolateral view SA, signifies subapical branch, 
A, apical branch , AX, axillary branch, and AN and ANT, anterior branch 

We take this opportunity to show an unusual anomaly in the orifices 
of the bronchial segments of the lower lobe of a human left lung "We 
show first, for comparison an anterior view of a common specimen 
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of the lower lobe of the left lung (fig 7 A), with the bronchus opened 
The figuie shows the segmental orifices in their usual position Figure 
7 B shows the posterior views of figure 7 A, with the segments deline- 
ated by inflation The abnormal lobe (fig 8) was normal in size and 
shape When the bronchial stem (fig 8^) was opened, the orifices of 
th^ anterior basal and the axillaiy basal segments were in their usual 
positions, and inflation revealed then usual distribution, but an orifice 
for the posterior basal segment was apparently absent A segmental 
orifice (2), which is proximal or cephalad to, or above, the level 'of 
the anterior basal area in a common position of the orifice of the sub- 
1 



Fig S — Bronchial tree in the right lung of the sea hen It is practically 
similar to that of the human being 

apical bronchus, is seen On inflation it showed bronchial distribution 
to the subapical and the posterior basal areas On opening this seg- 
mental oiifice (fig SB), one could see an orifice (2) which on inflation 
showed (fig 8 C) a distribution of bronchi to area 2, or the subapical 
area Lower were seen three orifices, marked 4, which were below the 
level of the anterior basal area and on inflation showed distribution to 
the normal area of the posterior basal segment (fig 8C) In no speci- 
men, human or other mammalian, have we found the bronchus of the 
posterior basal segment arising above the level of the bronchus of the 
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anterior basal segment Aeby’s diagram supports our observations 
Hence we conclude that a fusion of the subapical and posterior basal 
segmental bronchi must have occurred The reason for the subapical 
distribution’s being shown as lateral, and not posterior, is that the proxi- 
mal part of this segment on the left side is generally overlain by the 



Fig 6 — The bronchial tree (Aeby,-* with labeling by authors) As the apical 
branch in the human being has a single trunk more than % inch (6 mm ) long, 
before it divides into its two mam branches, it is so marked by us The axillary 
branch is m its usual position The subapical branch shown is smaller than its 
average size 

apical bronchus, above, and the posterior basal bronchus, below, but 
shot\ s the peripheral part of its segment laterall}^ as m figure 8 C 
In order to convince some contributors to the literature that the 
anatomy of the lung is not an in\ariable mold, we show^ in figure 9 A 
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a specimen of a human left lung m which the middle lobe is almost 
separated from the upper lobe When the bronchial tree was opened 
(fig 95), it was found that, instead of the upper and middle lobes’ 
having a common orifice, as they do m most mammals and almost 
invariably m man, the orifices were definitely separated, as they are 
m the platypus, which is one of the most primitive of the mammalia 
In the same specimen there was an almost complete separation of the 
mesial, or anterior, part of the anterior basal segment It was separated 
more than is shown in the photograph , in fact, it was like a very thick 



Fig 7 — A, common type of lower lobe of left lung, bronchus opened, anterior 
view B, posterior view, lobe segments delineated by inflation Segmental orifices 
are numbered as follows 1, apical, 2, subapical, 3, anterior basal, 4, posterior 
basal, and 5, axillary basal 

leaf In the illustration the common segmental orifice is opened, showing 
the orifices of the mesial part and the posterior and lateral part of the 
segment A similar specimen evidently induced a speculating contribu- 
tor to suggest that it was a homologue of the cardiac, which is usually 
only on the right side Deve ® of Rouen has shown that in the gibbon 
and cavy, which have a cardiac lobe on the left side, the lobar bronchus 
comes off near the apical branch, as would be expected It may be 


5 Deve, F Bull et mem Soc anat de Pans 78 270 (March) 1903 
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noted that the subapical branch has a distribution to the mediastinal, 
posterior and lateral parts of the lobe 

We once more reiterate that the most satisfactory way of demon- 
strating the bronchopulmonary segments is by using the Moolten ® 
method of fixing the lungs, as by subsequent inflation the segments are 
sharpl} delineated We have given up the making of casts, as they 
are of little help m the demonstrations to students Students are at 
once impressed by inflation of properly fixed specimens and get a sound 
idea of the topography of the segments, which knowledge is necessary 



Fig 8 — -4, left lower lobe bronchus opened to show apparent absence of orifice 
of posterior basal segment The orifice marked 2 is in the position common for the 
subapical orifice 

B, segmental orifice marked 2 in A, opened out The orifice marked 2 is so 
numbered, as on inflation the usual distribution to the subapical area is delineated, 
orifices numbered 4 on inflation together delineate the distribution of the posterior 
basal orifices 

C, posterior view, showing the delineation of the bronchopulmonary segments 

in view of the recent development of segmental resection We have 
found it practically impossible to get anj^ useful results from the demon- 
stration of fresh lungs in the autopsy room Fresh lungs will readily 
burst or develop artificial emphysema by inflation, when apparently 

6 Moolten, S E A Simple Apparatus for Fixation of the Lungs in an 
Inflated State, Arch Path 20 77 (July) 1935 
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they are just fully expanded Moreover, when the bronchial stem is 
opened m its full length, the lung collapses One author ' suggested 
the insertion of a shoit piece of rubbei catheter plugged into a seg- 
mental branch of a fresh specimen and the pumping in of air by a 
Higgmson syi mge as the simplest method of demonstration of segments 
This will produce an artificial emphysema Turning over a fresh lung 
and holding the collapsed, slippery mass in an endeavor to demonstrate 
by inflation the segmental delineation is w'orth a trial by any inves- 
tigator, as it will convince him of the uselessness of a fresh lung for 
accuiac) in delineation 



Fig 9 — A, left lung, showing practical separation of middle from upper lobe 
B, bronchial tree opened, showing complete separation of the orifice of the upper lobe 
from that of the middle lobe and almost complete separation of the inner from the 
outer part of the anterior basal segment The common orifice is opened to show 
the orifices of each segment Note that the subapical segment of the lower lobe has 
a mediastinal, posterior and lateral distribution 

The Moolten apparatus is cheap and easily constructed Specimens 
prepared b)^ this method will last for years wuthout losing their sharp 
segmental delineation After the excess of formaldehyde solution 
XJ S P ( 18 ) has been remoted, the lung may be filled with, and 
left in, methylated spirit ® for twelve hours, drained and then immersed 
111 presercing fluid “ for twenty-four hours Finally, the preserving fluid 

7 Foster-Carter, A F Bnt J Tuberc 36 19, 1942 

8 Industrial methylated spirit Br contains 19 volumes of ethyl alcohol 
(95 per cent), with 1 volume of methyl alcohol 

9 Tw’o hundred grams of sodium arsenate is boiled in 3 liters of w'ater and 
added to 7 liters of tap water m which 1 Kg of potassium acetate has been 
dissohed To this 2 liters of glycerin is added 
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IS drained or suctioned out, and the lungs are wrapped in lint moistened 
with the solution The addition of merthiolate® (sodium ethylmercur- 
ithiosahcylate) or mtromersol N F disinfecting fluid, 1 part to 3 of 
the preserving fluid, to saturate the moist cloth covering the specimen, 
will prevent the formation of even a trace of mold, especially if some 
of the fluid IS left in the bottom of the container 

Note — At the meeting of the Otolaryngological Section of the Pan- 
Pacific Surgical Association in Honolulu, in September 1948, when 
several chest surgeons were present, the terminology of the bronchial 
tree was discussed While the separate entity of the axillary segment 
of the upper lobe was accepted, it was decided that this segment should 
be given the term lateral, in conformity with modern teiminology 
Similarly, the segments of the middle lobe should be termed lateral and 
anterioi In the lower lobe, the subapical segment was accepted as a 
separate division, but the axillary basal segment should be termed 
lateral basal 


64 Symonds Street 



EFFECT ON THE EAR OF VITAMIN A FEEDING 
AFTER SEVERE DEPLETION 


H B PERLMAN, MD 

CHICAGO 

E xperimental means of producing bone changes m the otic 
capsule are limited One method that has recently been brought 
into focus IS concerned with vitamin A depletion of young animals 

According to Wolbach/ vitamin A is one important factor that is- 
specifically concerned with the growth of the bony skeleton of mam- 
mals The peculiar growth sequences m epiphysial cartilage are arrested 
in animals depleted of vitamin A Remodeling of bones of cartilaginous 
origin in the base of the skull is arrested also The growth of the 
calvaria, of membranous origin, which normally increases in area and 
changes in curvature by resorption in the exterior of the skull and 
deposition of bone on the interior surface, is also affected These 
processes are accelerated but maintain the same pattern with excessive 
vitamin A feeding, according to Wolbach Mellanby,- however, ex- 
pressed the belief that normally this development of skull and vertebrae 
takes place by osteoclastic absorption of bone of the cranial surface 
and deposition of new bone on the marrow side In depleted animals,, 
in his opinion, this sequence is reversed, and osteoblasts are more active 
on the cranial side of the skull The interpretation of the temporal bone 
changes has varied The picture is one of apparently excessive periosteal 
bone formation on the inner surface of the temporal bone, involving 
the internal acoustic meatus Wolbach expressed the belief that this 
IS not a primary effect but simply the normal rate of formation of 
periosteal bone for this area He expressed the belief that throughout 
the skeleton appositional or periosteal bone formation is not controlled 
by vitamin A 

Mellanby,® on the other hand, expressed the opinion that the new 
periosteal bone is excessive and that this excess is one of the primar)^ 

From the Division of Otolaryngology, University of Chicago 
This work was done in part under a grant from the Douglas Smith Foundation 
for Medical Research of the University of Chicago 

1 Wolbach, S B Vitamin A Deficiency and Excess in Relation to Skeletaf 
Growth (Ludvig Hektoen Lecture), Proc Inst Aled Chicago 16 118-145, 1946 
2 Mellanby, E Croonian Lecture Nutrition in Relation to Bone Growth 
and the Nervous System, Proc Roy Soc, London, s B 132 28-46, 1944 

3 Mellanby, E The Effects of Bone Dysplasia (Overgrowth) on Cranial 
Nerves m Vitamin A Deficient Animals, J Physiol 101 408-431, 1943 
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effects of vitamin A depletion Both he and Wolbach agreed that the 
arrest of skull growth results in a disproportion between the growing 
central nervous tissue and the bony cage This leads to pressure effects 
and herniations Mellanby expressed the belief that the peripheral 
nerve changes result from bony pressure in the foramens Changes 
observed in the olfactory, optic, trigeminal and upper cervical nerves 
have been at least partly explained in this way The neurologic dis- 
turbances that were considered as primary effects of vitamin A 
deficienc}'^ were thus explained on the basis of bone overgrowth that 
not only pinched the nerves on the intracranial side but encroached 
on the development of the brain stem itself * The reduction of the size 
of the posterior fossa resulted m an increase of intracranial pressure 
and a reduction in the amount of fluid and sometimes in an internal 
hydrocephalus One part of vitamin A (1,000 U S P [or international] 
units) m 1,500,000 parts of food prevented this general picture of 
deficiency 

A diet rich m calcium produced more compact bone and less 
cancellous bone both in normal and in depleted animals, but the total 
amount of bone was still greater in the depleted animals Therefore 
calcium IS not the controlling factor in producing this bony overgrowth 

The picture in vitamin A depletion is one of failure to absorb older 
formed bone to allow for the growth of the central nervous system 
as well as the laying down of new. bone According to Mellanby, m 
normal animals the growth of the skull cavity is accomplished by 
abundant osteoclastic activity in the inner surface of the skull Osteo- 
clasts are not seen on this surface in vitamin A-depleted animals 
They are seen on the marrow side, however This is the reverse of 
the normal The normal distribution of osteoblasts is similarly re- 
versed 

Wolbach and Bessey ® expressed the belief that the primary cause of 
nerve damage is the attempt of the nervous system to grow normally 
in a stunted bony skull cage, leading to herniations and compressions 
They did not find narrowing of the spinal canal in the depleted rat 
The overgrowth of periosteal bone was limited to the otic capsule, 
and they related it somehow to the fact that the bony labyrinth attains 
adult size before birth 

Mellanby ® expressed the opinion that serous labyrmthitis seen in 
some of his animals was a primary effect of some toxins m the spinal 

4 Mellanby, E Lesions of the Central and Peripheral Nervous System 
Produced in Young Rabbits by Vitamin A Deficiency and a High Cereal Intake, 
Brain 58 141-173, 1935 

5 Wolbach, S B , and Bessey, O A Vitamin A Deficiency and the Nervous 
System, Arch Path 32 689-722 (Nov ) 1941 

6 Mellanby, E The Experimental Production of Deafness in Young Animals 
h% Diet, J Physiol 94 380-398 1938 
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and labyrinthine fluid Destruction of the end organ itself with precipi- 
tation of albuminous material m the labyrinthine spaces was considered 
as evidence of this This was m contrast to a good end organ retained 



Fig 1 (rabbit 89, left ear) — Vitamin A depletion New bone {B) thickens 
the internal aspects of the periosteal layer of the otic capsule with some length- 
ening and narrowing of the internal meatus The new bone contains islands 
of vascular connective tissue which appear to have ossified in the reversal experi- 
ments The line of demarcation betvv'een the old and the new periosteal bone 
is rather distinct 
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m cases in which degeneration of neurons alone was present In 1 dog 
that was depleted and then fed vitamin A, neural degeneration was 



Fig 2 (rabbit 89, left ear) — Vitamin A depletion Note new bone (B) in 
the cochlear aqueduct and along the posterior aspect of the capsule 


present without damage of the end organ, hile the litter mate, v ithout 
vitamin A, showed both nerve and end organ degeneration The degree 
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to which the developed pathologic changes may be changed by feeding 
vitamin A is not well understood It seemed indicated to extend the 
observations previously reported to include experiments m which ani- 
mals would be depleted and after a suitable period again given vita- 
min A This should give information as to the amount of reversal 
of the primary bone changes and secondary neural changes that can 
be brought about by vitamin A feeding Stimuli causing pathologic 
bone formation are thus followed by stimuli tending to restore bone 
formation to a normal state 



Fig 3 (rabbit 92, right ear) — Vitamin A depletion New bone {B) with 
islands of connective tissue is seen against the posterior aspect of the old bone 
of the capsule and in the internal meatus and against the cavity of the flocculus 
The nerve supply of the labyrinth is intact There is no new bone about ihe 
endolymphatic sac and duct (£) 

The previous observations on the pathologic changes of the temporal 
bone in vitamin A-depleted young animals confirmed those made by 
Mellanby, W olbach and Bessey, Loch " and Covell ® The principal 

7 Loch, W E Changes in the Labyrinth Capsule in Experimental Avita- 
minosis (A, C, D, E) of Animals, Monatsschr f Ohrenh 73 542-561, 1939 

8 Covell, W P Pathologic Changes in the Peripheral Auditory Mechanism 
Due to AMtaminosis (A, B Complex, C, D and E), Laryngoscope 50 632-647, 1940 
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change was m the large amount of new bone formation m the internal 
acoustic meatus, which caused narrowing and lengthening of the canal 
and Its contained nerves ® It was shown that, despite this narrowing 
of the internal auditory canal, auditory function as tested by the middle 
ear muscle reflex was not necessarily impaired The middle ear side 
of the otic capsule m this first group of animals was not involved m 
this bony hyperplasia The new bone was cancellous and had con- 
siderable fat marrow and vascular connective tissue spaces No inflam- 
matory reaction was noted in the bone, and no osteoid tissue was seen 
in these areas No tendency toward middle ear inflammation or serous 
labyrinthitis was observed 

METHOD 

Litters of rabbits 8 weeks of age were placed on a diet consisting of 4 parts 
of oats and 1 part of bran To this was added 2 per cent “salt mix” to insure an 
excess of calcium and phosphorus for bone formation From 40 to 70 Gm '(depend- 
ing on age) of desiccated alfalfa was fed daily to each rabbit In addition each 
rabbit received approximately 0 5 cc of Smaco’s vitamin B complexion and 5 drops 
of synthetic oleovitamin D, U S P (irradiated ergosterol) per day Two or three 
times a week they were fed lemon or orange juice or raw peeled white potatoes 
The control and the reversed animals received 1 drop (approximately 2,200 units) 
of Smaco’s standardized carotene in cottonseed oil i®’’ per day The alfalfa meal 
used in the diet was heated in an oven at 120 C for forty-eight hours to destroy 
the carotenoid pigment or precursors of vitamin A Various samples were assayed 
according to the method of Peter and proved to be free of carotenoid pigment 

Observations of cochlear function were made by use of the middle ear muscle 
reflex 

Normal controls, depleted animals and animals depleted and then fed vitamin A 
were studied The previous observations on depleted animals served as a guide m 
determining when to resume vitamin feedings 

RESULTS 

The question was whether the pathologic changes in the temporal 
bone brought about by vitamin A depletion could be reversed by vita- 
min A feeding 

While control animals doubled their weight m about five months, 
the vitamin A-depleted animals failed to gam weight, lost weight or 
showed a much smaller increase in weight than the controls About 
five months was needed to produce gross corneal changes Bj this 

9 Perlman, H B , and Willard, J The Ear m Experimental Vitamin A 
Deficiency, Ann Otol , Rhin & Laryng 50 349-363 (June) 1941 

10 (a) Smaco vitamin B complex, supplied by Wyeth, Incorporated, Phila- 
delphia, IS described as follows Each 4 cc teaspoon contains thiamine hydro- 
chloride, 1 mg , riboflavin, 1 mg , niacin, 5 mg , pyndoxme, 0 4 mg , pantothenic 
acid, 0 64 mg , with other vitamin B complex factors natural to nee bran 

(b) Smaco’s standardized carotene in cottonseed oil contains 7,500 units ot pro- 
vitamin A per gram 
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time the animal was in such poor general condition that death sometimes 
ensued even if vitamin A feeding had been resumed A numher of 
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animals were therefore depleted for a shorter period before vitamin A 
feeding was resumed, m order that they might be carried for a long 
enough period to allow for any possible reversal of the histologic 
changes previously described in the temporal bone 

In the group of animals fed a depleted diet for five months or until 
the animal died, new bone formation was uniformly obtained on the 
intracranial aspect of the temporal bone (fig 1) with and without 
degenerative changes in the eighth nerve fibers and ganglion cells New 
bone was also seen narrowing the cochlear aqueduct (fig 2), but none 
was noted in relation to the endolymphatic duct or sac (fig 3) No 



Fig 5 (rabbit 90, right ear) — ^Vitamin A reversal Note evtensive reorgani- 
zation of bone of the labyrinthine capsule (B), also hypertrophy of the posterior 
surface and plugging of the internal meatus with degeneration of the neural ele- 
ments There are no signs of labyrinthitis 

evidence of serous labyrinthitis was seen In the animals that were 
depleted and then fed vitamin A no reversal of this new bone formation 
was observed The bone became more compact, and the large islands 
of vascular connective tissue were replaced by compact bone The 
degenerative changes m the nerve fibers and ganglion cells were also 
not re^ ersed The latter change would not be expected once a clearcut 
degeneration of nerve tissue had occurred 
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Fig 6 (rabbit 90, right ear) — Vitamin A reversal Widespread degeneration 
of cochlear nerve and ganglion, along with appearance of nodules of new bone (B) 
in the cribriform area and in the scala tympani The periosteal and the 
enchondral bone are reorganized by dense bone, and there is hypertrophy of the 
posterior or intracranial layer The nodules of new bone m the cribriform area 
probably encroach on the cochlear nerve and its vascular supply 
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Fig 7 (rabbit 81, right ear) — Vitamin A reversal Note the plug of bone 
(B) encroaching on the vestibular side of the internal acoustic meatus The 
meatus is elongated by newly proliferated periosteal capsular bone (B), clearly 
defined from the old penosteai capsuie Ihe hght-staimng islands represent 
solid bone filling the connective tissue and marrow spaces seen in animals killed 
at the height of vitamin A depletion 
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Aberle showed that paral)'sis, while it could be prevented with 
carotene or cod liver oil, could not be cured, although treatment restored 
a normal rate of growth 

Wolbach and Bessey prevented paralysis by resuming vitamin A 
feedings seven to ten days before symptoms were expected After 
onset of paralysis no improvement was obtained vith vitamin A 
feedings 

Setterfield and Sutton could detect myelin changes v ith ultra- 
violet rays three to six days before symptoms appeared At this time 
vitamin A feedings arrested the nerve change 

A protocol of a reversal experiment shows that the animal was placed on the 
depleted diet in Februaiy One month later the left bulla w'as opened, and the 
threshold of the acoustic middle ear muscle reflex was determined A good response 
was obtained Four montlis after the onset of the experiment the animal’s weight 
was only 179 Kg, compared wnth 124 Kg at the beginning of the vitamin A 
depletion Eight months after the onset of vitamin A feeding definite corneal 
changes w'ere evident along w'lth w'eakness of tlie extremities, and the animal began 
to lose w'eight, 1 drop of standard carotene (approximately 2,200 units of Mta- 
min A) was now' given daily The loss of w'eight w'as made up When the animal 
show'ed corneal signs (eight months after the onset of the experiment), the bulla 
W'as again opened, and now there w'as no acoustic response of the middle ear muscle 
Vitamin A feedings w'ere continued for five months at the end of w’hich time the 
animal’s weight w'as 2 10 Kg At this time both bullas w'ere opened, and no acoustic 
response of the middle ear muscles could be elicited Tlie animal w'as killed thirteen 
months after the beginning of the experiment and tlie temporal bones were removed 
for sectioning (figs 4, 5 and 6) 

The protocol of anothei rabbit indicates an initial weight of 1 31 Kg Depletion 
began in January, at which time the auditory thresho'd was established by exposure 
of the left middle ear muscles After four months of depletion the w eight w'as only 
1 60 Kg , and two weeks later the weight had dropped to 1 S3 Kg The left bulla 
W'as opened eight months after the beginning of the experiment and was found to 
be filled w'lth pus The right middle ear w'as fiee of infection, how'ever, and the 
auditory threshold was found to be a little impaired as compared with the initial 
values Vitamin A feedings were now' resumed and continued four months At the 
end of this time, one year after the onset of the experiment, the animal’s weight w'as 
1 9 Kg , and the bulla w'as opened for auditory tests There was no pus m the left 
middle ear, but the tensor tendon did not contract The right bulla w'as free of 
infection, and the auditory function was determined by observing the stapedius 
muscle reflex Good function was found The animal w'as killed one year after the 
onset of the experiment, and the temporal bones were removed for sectioning 
(figs 7, 8 and 9) 

11 Aberle, S B D Neurological Disturbances' in Rats Reared on Diets Defi- 
cient in Vitamin A, J Nutrition 7 445-461, 1934 

12 Setterfield, H E , and Sutton, T S The Use of Polarized Light in the 
Study of Myelin Degeneration Degeneration of Myelinated Nerves in Avita- 
minosis A in White Rat, J Nutrition 9 645-655, 1935 
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Fig 8 (rabbit 81, right ear) — ^\^itaniin A reversal Note the new bone (F) 
in the internal meatus and along the posterior fossa The neural elements of 
the cochlea are partially degenerated There is no serous labyrinthitis Islands 
of hght-staimng bone are probably the result of ossification of earlier connective 
tissue islands The cement line (C) between the old and the new bone of the 
capsule IS distinct 
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In another animal vitamin A feeding was started after four months of depletion 
The weight was now only 1 15 Kg, as compared with 0 99 Kg at the onset of the 
experiment Hearing was good at the onset and was retained when tested after 
this four months of depletion 

Vitamin A feedings were then begun and were continued for six months, when 
the weight had increased to 2 05 Kg but shortly thereafter evidence of labyrinthitis 
developed, with rotatorv nystagmus and rotation of the head to the right Both 
bullas were found to be filled with pus The animal was put to death, and the 
temporal bones were removed for section 

As observed m a previous report, Autamin A depletion per se is 
compatible with good auditor}'’ function in man, and in the experimental 



Fig 9 (rabbit 81, left ear) — Vitamin A reversal Note the large plug of 
bone (B) filling the internal meatus, with thickening of the periosteal layer by 
dense bone free of connective tissue islands 


animal as tested by the middle ear muscle reflex Even when con- 
siderable new bone formation is present m the mteinal acoustic meatus 
of a depleted animal good function may continue Impairment of 
auditory function appears to be secondar}' to severe compression of the 
nerve and its vascular suppl)' by new bone in the internal meatus, result- 
ing in widespread degenerative changes 

Labyrinthitis does not appear to be a primary effect of vitamin A 
deficiency Serous labyrinthitis, as observed b} Mellanby, might be 
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caused by circulatory changes associated with severe bony occlusion of 
the internal meatus Suppurative labyrinthitis is secondary to middle 
ear infection The amount of new bone formation on the inner aspect 
of the temporal bone remained essentially unchanged even after six 
months of vitamin feeding Only the character of the new bone was 
changed The bone became more compact as the many large vascular 
connective tissue spaces were replaced b)^ bone Secondary changes 
in the neural elements of the eighth ner\e also showed no signs of 
reversal 

In addition to bony changes on the posterior fossa aspect of the 
temporal bone there are definite changes throughout the temporal bone, 



Fig 10 (rabbit 91, right ear) — Vitamin A depletion Note the large amount 
of new bone (jB) on the posterior aspect of the capsule and the evidence of 
activity of the capsule on the middle ear side, where islands of vascular con- 
nective tissue are seen (A) 

bulla wall, promontory (fig 10) and external canal, consisting primarily 
m islands or buds of vascular connective tissue These appear to be 
invading the old bone of the capsule but are not lined by multmuclear 
osteoclasts but rather by single nucleated cells resembling osteoblasts 
but wuthout the apposition of osteoid In the reversed experiments 
these islands are replaced by bone which on the promontory side of the 
capsule IS not associated wnth a definite thickening These buds of 
vascular connective tissue are not normally found m these regions in 



34 


ARCHIVES OP OTOLARYNGOLOGY 


the numbers that they occur in the bulla oi the external canal ^\all 
m the vitamin A-depleted animals and not at all in the capsule bone of 
the promontory In this area their appearance suggests that the old 
bone of the capsule has been removed, even in the endochondral layer 
The changes seen resemble those of inflammation or hyperemia in bone 
The regularly arranged flat la 3 ^ers of new bone on the smooth posterior 
aspect of the capsule and the rounded nodules of new bone at the 
cribriform area of the eighth nerve appear to be formed through some 
other process than the intervention of these scattered vascular con- 
nective tissue buds In the promontory they seem to arise around 
preformed blood vessel spaces In the reversed experiments they are 
replaced by mature and stable-looking compact bone 

A similar picture of periosteal and endochondral capsule bone 
absorption by vascular connective tissue buds limited to the semi- 
circular canal area appeared in the experiments of Krainz and resulted 
from acidosis Sonoda also produced bone changes b} tying off the 
vertebral and the carotid arter}'- to the area in guinea pigs Encroach- 
ment of the bony overgrowth on the vascular supply to the temporal 
bone perhaps explains the pathologic conditions seen in these depleted 
animals, but no evidence of dissolution of the bony overgrowth vas 
noted in the reversal experiments Furthermore, large numbers of 
osteoclasts were seen in Sonoda’s cases, but none were found in these 
vitamin A-depleted animals Some independent factor would have to 
be considered 

SUMMARY 

The remodeling of the skull to accommodate the growing nerve 
tissue within it is controlled in part b}'^ the action of vitamin A This 
remodeling occurs both in the calvaria and in the cartilaginous bones 
of the base of the skull On the other hand, the structures of the inner 
ear are fully grown at birth, so that continued remodeling of the inner 
layers of the otic capsule that surround it is unnecessary Therefore 
these layers are normally inactive However, as the skull grows in 
thickness and density the outer periosteal layer of the otic capsule 
takes part in this growth While this is true in a general way for 
very young animals, increase in thickness of the cranial aspect of the 
periosteal capsule is not normalty seen between the limits of the age 
period of the animals used in this study (8 weeks and 1 year) A defi- 
nite, absolute thickening of this part of the periosteal capsule is seen 
in the depleted animals of this age period Furthermore, bony nodules 

13 Krainz, W Changes in the Labyrinth Capsule of Guinea Pigs by Acidosis, 
Ztschr f Hals-, Nasen- u Ohrenh 34 170-174, 1933 

14 Sonoda, S Experimental Studies of the Pathology of Chronic Anemia of 
the Labyrinth, Mitt a d med Akad zu Kioto 12 953-1009, 1934 
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m the cribriform plate, the cochleai aqueduct and even in the modiolus 
within the cochlea may be found in the depleted animals This is not 
to be explained on the basis of the continued operation of an unaffected 
growth process The activity m the middle ear side of the otic capsule 
seen m some of these animals is also not observed as part of the 
growth pattern of this bone in this age period 

Vitamin A feeding after depletion does not restore the labyrinthine 
capsule to a normal state The excess of periosteal bone on the internal 
surface remains, with the resulting narrowing and elongation of the 
internal acoustic meatus Vitamin A depletion also affects the enchon- 
dral layer through activit}'^ about the vascular spaces The vascular 
connective tissue spaces in the new periosteal bone and in the old 
enchondral bone become ossified and relativel)'^ inactive w’^hen vitamin A 
IS restored to the diet Changes within the lab3^rmth appear to be 
secondary to compression of the structures in the internal meatus b)'^ the 
neiv bone formation Considerable compression of the cochlear nerve 
IS compatible with good auditory function as tested by the acoustic 
middle ear muscle reflex Nerve degeneration caused by bony com- 
pression cannot be reversed by feeding vitamin A 

The experimentally produced pathologic change of the temporal 
bone is important for one’s understanding of the factors needed for 
normal development of the otic capsule This particular type of patho- 
logic change, however, is rarely encountered in the human subject 
and has not been reported in known vitamin A deficiency states in man 
However, old pathologic reports by Moose and Steinbrugge,^® Flesch 
and Manasse describe findings m the human temporal bone resem- 
bling those seen in experimental vitamin A depletion A recent 
description of similar pathologic observations, including functional tests, 
was given by Gerhngs in i egard to the condition known as oxycephaly 
He pointed out the similarity between the bony changes occurring about 
the internal meatus in this condition and those observed by Mellanby 
in vitamin A-depleted dogs 

15 Moose, S , and Steinbrugge Hyperostosis and Exostosis, Ztschr f 
Ohrenh 11 48-51, 1882 

16 Flesch, M Stenosis of Internal Meatus by Cranial Hyperostosis, Arch 
f Ohrenh 18 66-68, 1881-1882 

17 Manasse, P Exostoses in the Internal A.coustic Meatus, Verhandl d 
deutsch otol Gesellsch 17 185-188, 1908 

18 Gerhngs, P G Qinical and Histopathological Investigations of the 
Labyrinth in OxjTephaly, Acta oto-laryng 35 91-107, 1947 



SUSPENSION MECHANISM OF THE UPPER LIP 
AND THE COLUMELLA 


BRUNO L GRIESMAN, MD 

NEW YORK 

TT IS generally known that the movements of the upper hp play an 
important role in facial expression In order to eat, breathe, suck, 
speak, sing, whisper, whistle, laugh or C13 the lips have to be brought into 
a special position The nasal tip and the columella are frequently 
involved in those movements It so happens that a pleasant smile may 
change an apparently straight nose into a nose vith a slight convexity 
It IS not the puipose of this paper to describe the muscular arrange- 
ment of such movements The problem m question is the study of tlie 
mechanism of the suspension of the upper hp, because interference with 
this mechanism is the mam danger of surgical treatment of the columella 

ANATOMY 

Figure 1 shows the contour of the columella (A), the nasolabial 
angle (B) and the philtrum of the upper hp (C) The septum mobile 
(D) presents its triangular shape with the base at the nasal dorsum 
and the apex at the nasolabial angle One can notice the crescent- 
shaped curve of the outline of the septal caitilage (E) from the nasal 
dorsum to the anterior nasal spine (F) (Griesman^) The nasolabial 
angle represents the point of closest approximation of the columella 
to the cuivature of the septal cartilage At this point one can easily feel 
with a finger the septal cartilage From there the arch of the cartilage 
turns almost horizontally toward the anterior nasal spine Further- 
more, figure 1 shows the vestibulum oris (G) and the foinix (H) of the 
alveolobuccal mucosa It seems important to emphasize that the septal 
cartilage forms the cranial border of the mass of the upper hp 

Figure 2 illustrates the lines (a-b and c-d) along which the mucosa 
of the lips and cheeks is attached to the bones of the face (Merkel ") 
The points e and e' indicate the spots where the cheeks move medially 
when the lips are pushed forward 

1 Gnesman, B L Effect of a Typical Nasal Plastic Correction on Facial 
Expression, Arch Otolaryng 46 624 (Nov ) 1947 

2 Merkel, C L Anatomie und Physiologie des menschlichen Stimm- und 
Sprach Organs (Anthropophonik), Leipzig, A Abel, 1863, p 246 
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As can be seen, the upper lip is suspended along a slightly more 
curved line than the almost horizontal line of fixation of the lower hp 
The curve consists of two lateial elevations and a depression just at the 
nasolabial angle 

Langer ® plotted the lines of tension of the skin on the human cadaver 
by making holes m the skin with a round awl and noting the direction of 
elongation of these holes Operative incisions should be made, if 
possible, in the proper lines of tension of the skin (Webster •‘) The 
lines of Langei represent the lines of normal tension of the skin The 
elastic tissue of the conum throws the papillary layer into definite folds 
which cause these patterns The epithelium plays no part in the forma- 
tion of the folds, as it meiely covers the conum beneath These pat- 



Fig 1 — Note columella (,A), nasolabial angle {B), philtrum (C), septum 
mobile (£>), the septal cartilage (£) with its crescent-shaped caudal borderline, 
anterior nasal spine (F), vestibulum ons (G) and fornix (H) 

terns aie practically uniform, with only minor individual variations 
(Davis and Kitlowski ®) 

Figure 3 demonstrates that the tension lines of the columella plotted 
by Langer seem to run horizontally However, there is no such distinct 
tension of the skin visible at the nasolabial angle as is clearly marked 
along the nasolabial fold 

3 Langer, K Zur Anatomic und Physiologic der Haut, Sitzungsb d k 
Akad d Wissensch Math -naturw Cl 45 223 1861 

4 Webster, J P , in Christopher, F A Textbook of Surgery, ed 4, 

Philadelphia, W B Saunders Company, 1945, p 1376 

5 Davis, J S , and Kitlowski, E A Immediate Contraction of Cutaneous 
Grafts and Its Cause, Arch Surg 23 954 (Dec ) 1931 
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The philtrum oi median groove of the uppei hp is the legion where 
during ontogenetic evolution both median nasal piocesses aie fused 
together Their line of fusion appears disentangled from any marked 
tension This fact may help to explain the facility and smoothness of 
the movements of the upper hp dining the pioduction of sound and 
duiing facial expression 

The design of the Langei tension lines of the skin of the columella 
and the philtium appeals to have its analogue m the stiucture of the 
mucous membiane of the upper hp (Benninghoff 

Figure 4 shows the hoii7ontal lines of stiess along the ridge of the 
\estibulum oils There aie longitudinal lines running into the mucosa 
of the cheeks veitical to the holder of the upper hp The picture of the 



Fig 2 — The long lines a-b and c-d demonstrate the lines where the lips are 
attached to the bones of the jaws / is the philtrum , g, the chin-lip sulcus , Ii, the 
chin, e and e', the spots of movements of the cheek when the lips are pushed 
forward 

tension lines of the mucosa aie the reveised image of the tension lines 
of the skin of the uppei lip 

When the upper lip hangs down inactively, like a curtain, all the 
foices acting on the philtrum are balanced by equal and opposite foices 
Consequently, there is no tension of skin at the philtrum The philtrum 
IS m a condition of equilibrium 

However, the real shifting mechanism of this anatomic region will 
be completely understood only by studying figure 5 Here a median 
section thiough the upper hp and the haid palate is demonstrated A 
hook IS placed into the lower free end of the upper hp and the hp drawn 

6 Benninghoff, A Die Architektur der Kiefer und ihrer Weichteilbedeckung, 
Paradentium 6 SO, 1934 
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away from the teeth in Older to open the fornix One can see the 
vestibulum oris, the fornix, the manner in which the mucous membrane is 
attached to the gtim of the alveolus There is a complex system of criss- 
crossing fibers running at an acute angle from the gum to the anterioi 
nasal spine and to the cranial border of the upper hp There are 
similar fibers running from the fornix to the alveolar bone and from 
the bone to the spine and to the vestibulum Above the arch of the 
vestibulum the mtei section of these fibers is clearly visible 



Fig 3 — Langer’s lines of tension of the skin Note the distinct pattern of 
tension along the nasolabial folds and, in contrast, the absence of tension in the 
region of the philtrum 

This special arrangement apparently series the function of the 
columella and the upper lip It makes possible the shifting of the tissues 
by an unobstructed suspension of the arch of the vestibulum One cannot 
consider this arch as a stalile, inflexible formation , on the contran , 
it is especial!} constructed to i leld to the necessiti of changing its shape 
The raising and lowering the bending and sti etching and the forw'ard 
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and backward movements of the uppei hp and of the columella during 
the continuously changing configuration of the mouth are thus guaranteed 
A similar technical device is in practical use m the so-called extension 
brackets to bring fonvard a telephone or electric light equipment from 
a wall 



Fig 4 — The lines of tension of the mucosa of the upper lip, which appear like 
the reversed picture of the lines of tension of the skin 



Fig 5 — A median section of the upper lip and hard palate A hook placed 
in the lip draws the lip away from the teeth to show the fibrous mechanism by 
which the upper lip is suspended on the anterior nasal spine and the bone of the 
upper jaw The fibers are arranged in an extension-bracket-hke manner 


SURGERY 

Deformities of the columella are often combined with other malfor- 
mations of the nose A columella may be either too short, too long, 
too wide or even deflected Lengthening or shortening of the columella 
is frequently interrelated with shortening or lengthening of the upper lip 
The size of the base of the columella can be reduced with or without 
advancing and with or without reducing the tip of the nose 
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Several operations have been devised for the correction of such 
defoimities One of the best known methods is Gensoul’s operation for 
reducing a thickened columella and advancing the point of the nose 
Gensoul makes a deep incision from the floor of each nostril downward 
and inward at the outside of the nose, the two incisions meeting at a 
point just below the union of the columella and the upper hp and form- 
ing a V The tissues are loosened, the nose is drawn forward and the 
^\ ound IS sutured in the shape of a Y The columella itself is narrowed 
by the removal of an ellipse of outside skin of undertying tissue, and the 
skin IS sutured 

The main objection to this and other methods is the visibility of the 
external scar that follows the outside incisions 

To avoid a visible external scar I recommend the following intra- 
nasal procedure 

With a Bard-Parker knife, no 11, the aponeurosis connecting the upper and 
lower lateral cartilages is incised from the center of the plica vestibuh to the 
dorsum of the septum in both sides The soft structures are separated in a plane 
below the perichondrium of the upper lateral cartilage with a doubled-edged 
Joseph knife 

A Bard-Parker knife, no 15, is introduced through the right intercartilagmous 
incision, and with the index finger of the left hand in the left nostril as a guide, 
the mucous membrane of the right side is cut along the caudal margin of the 
septal cartilage without dividing the membranous septum The incision is earned 
to the floor of the nose along the septal borderline toward the anterior nasal 
spine (fig 6 A) 

The purpose of this procedure is to procure the exact line of division between 
the caudal end of the cartilaginous septum and the membranous septum There- 
after, the button end knife is introduced through the right intercartilagmous 
incision, advanced across the dorsum until its tip appears through the inter- 
cartilaginous incision m the opposite vestibule The knife follows the line of the 
former mucosal incision and separates the membranous septum along the caudal 
end of the cartilaginous septum The use of the button end knife is limited to a 
line where the knife touches the skin of the nostrils (a and & m fig 6B) 

With bent scissors directed around the crescent circumference of the septal 
cartilage toward the nasal spine the membranous septum and the nasolabial angle 
are completely separated (fig 6 C) This method seems to separate the upper lip 
from the septum without disturbing the important shifting mechanism above the 
fornix vestibuh oris 

On each side an additional small incision can be made on the floor of the 
vestibule along the anterior nasal spine in order to free the upper lip completely 

Occasionally it is necessary to thin the base of the columella For this purpose 
the connective tissue beneath the surface of the vestibular skin is grasped with a 
forceps and cut with a knife or with small scissors Utmost care should 
be exercised not to trim vestibular skin because of the danger of atresia of the 
nostrils 

The histologic examination of 6 pieces taken from the base of the columella of 
6 different patients revealed that tlie removed tissue is rich m blood vessels and 
ner^es Some striated muscle fibers and islands of adipose tissue were found 
Most pieces contained some squamous stratified epithelium 
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The free mobilization of the columella and of the nasolabial angle can now 
be readily demonstrated by bringing a hook into the nasal tip and drawing the 
nose upwaid The opposite effect can be achieved by drawing the hp caudally 
The nasolabial angle can be shifted according to the wishes of the operator To 
effect this, the columella is grasped with a forceps near the point at which it joins 
the upper hp and can be held in any desired place by suturing Either a mattress 
suture made thiough the whole columella and through the entire thickness of 
the septal cartilage, including the mucous membrane, may be employed, or a 
submerged suture (Aufiicht") to form the nasolabial angle can be applied 

Just as It nia}' iiequently be necessary to shorten the nasal septum 
and the anteiior nasal spine with the chisel or the biting foiceps, so it 





Fig 6 — Intranasal procedure for correcting deformity of the columella In 
A the left index finger is introduced into the left nostril The membranous septum 
IS bent over to the opposite side Without dividing the membranous septum, an 
incision IS carried to the floor of the nose along the septal borderline toward the 
anterior nasal spine 

B shows the button end knife (a) being used to separate the membranous 
septum along the caudal end of the cartilaginous septum, b illustrates the limit 
of the use of the button end knife where it touches the skin of the nostrils 

C demonstrates the use of the bent scissors to separate the membranous septum 
and the nasolabial angle completely 

may occasional^ become necessary to lengthen the septal cartilage and 
the anterior nasal spine by a cai tilaginous graft 

Figure 7 A shows the profile of a patient with a slight hump of the 
bony vault, a saddle of the upper cartilaginous vault, a deforinit}'^ of the 

7 Aufneht, G A A Few Hints and Surgical Details in Rhinoplasty, 
Laryngoscope, 53 317, 1943 
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nasal tip and an acute nasolabial angle The tip of the nose had little 
suppoit The columella had a convex outline 

B shows the same patient aftei two stage reconstruction m which 
several caitilaginous giafts weie made A small oval piece of cartilage 



Fig 7 — A, patient with a slight hump of the bony vault of the nose, a saddle of 
the upper cartilaginous vault, a deformity of the nasal tip and an acute nasolabial 
angle B, the same patient after reconstruction of the nose Note the change in 
the direction of the upper lip as compared with A C, the base of the nose before 
correction Wide flaring nostrils diagonally directed nares, short columella and 
large lobule D, the base of the reconstructed nose Nostrils taken in, columella 
lengthened and direction of the nares vertical 
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was transplanted through the transfixion incision and placed in front of 
the anterior nasal spine in oidei to correct the acute nasolabial angle 

C and D demonsti ate the change of the base of the nose C shows 
the condition before the operation wide flaring nostrils, a short 
columella and a laige lobule Each nans extends in a diagonal direction 
D shows the same patient after the operation One can see the length- 
ened columella, the small lobule, the taken-in nostrils and the vertical 
direction of the nares 

In conclusion a principal statement may be permitted, concerning the 
leconstruction of the columella and the low^ei cartilaginous vault Just 
as an architect w'ould build a house from bottom to top, starting with the 
groundwork, so the same sequence should be followed for the recon- 
struction of the base of the nose After the transfixion I usually follow 
the “bottom to top” method wdnch Fomon ® inti oduced First the naso- 
labial angle and the base of the columella are reconstructed and fixed by 
sutures Then successively the operative procedures on the mesial and 
lateral lower cartilages are performed from bottom to top until finally the 
nares are taken m, and frequently a button of cartilage is placed in the 
tip of the nose 

SUMMARY 

The suspension of the upper lip is arranged by a complex system of 
criss-crossing fibers similar to the so-called extension bracket used to 
bring forward electric equipment from a w^all 

This extension bracket-like device makes possible the continuously 
changing position of the upper hp during eating, speaking and facial 
expression 

The columella, the nasolabial angle and the upper hp can be mobilized 
and separated by an intranasal technic This technic consists of the use 
of bent scissors directed around the descent circumference of the septal 
cartilage toward the nasal spine This method does not seem to disturb 
the shifting mechanism of the upper hp 

Miss Estelle Brodman, College of Physicians and Surgeons, New York, helped 
to prepare the bibliography Dr Samuel Fomon gave valuable advice 

3 East Sixty-Sixth Street 

8 Fomon, L. Personal communication to the author 



FUNCTIONAL AND ANATOMIC RELATION OF SPHENO- 
PALATINE GANGLION TO THE AUTONOMIC 
NERVOUS SYSTEM 


DAVID HIGBEE, MD 
SAN DIEGO, CALIF 

T he sphenopalatine ganglion has been associated with the 
sensory nervous system since it was first described by Meckel in a 
monograph entitled, “The Fifth Pair of Nerves ” ^ It achieved clinical 
significance one hundred and sixty years later, when Sludei published 
his observations under the title “The Role of the Sphenopalatine 
Ganglion in Nasal Headaches ” " A voluminous bibliography on the 
clinical aspects of the sphenopalatine ganglion has perpetuated the 
belief that the ganglion is a somatic sensory structure concerned with 
perception of pain Reports based on experimental evidence, however, 
indicate that it is a visceral motor ganglion, which regulates secretory and 
vasomotor reflexes ® Both points of view may be evaluated by a study of 
nasal membranes after section of the fifth sensory root and cervical 
sympathectomy To establish a background for these observations, a 
brief review of the autonomic nervous system will be given 

ANATOMIC RELATIONS 

The experiments of Gaskell ^ demonstrated that visceral motor 
ganglions are concentrated in the cranial, thoracolumbar and sacral areas 

Read before the Section on Laryngology, Rhinology and Otology at the 
Ninety-Seventh Annual Session of the American Medical Association, Chicago, 
June 25, 1948 

1 Castiglioni, A A History of Medicine, translated and edited by E B 
Krumbhaar, New York, Alfred A Knopf, Inc, 1941, p 595 

2 Sluder, G The Role of the Sphenopalatine Ganglion in Nasal Head- 
aches, New York M J 87 898, 1908 

3 Bher, X Physiology of the Sphenopalatine Ganglion, Am J Physiol 
93 398, 1930 Davis, L Personal communication to the author, March 21, 
1935 Dandy, W E Personal communication to the author, March 25, 1935 
Kuntz, A Pathways Involved m Pams of Nasal and Paranasal Origin Referred 
to the Lower Cervical and Upper Thoracic Segments and the Upper Extremity, 
Ann Otol , Rhm & Laryng 45 394, 1936 Larsell, O , Barnes, J F , and 
Fenton, R A Relation of Irritation m Region of Paranasal Sinuses to Certain 
Vasomotor Changes, Arch Otolaryng 27 266 (March) 1938 Lewis, T , Pick- 
ering, G W , and Rothschild, P Observations upon Muscular Pam in Inter- 
mittent Claudication, Heart 15 359, 1931 Ranson, S W Personal communi- 
cation to the author, April 1, 1935 

4 Gaskell, W H On the Structure, Distribution and Function of the Nerves 
Which Innervate the Visceral and Vascular Systems, J T’hysiol 7 1, 1886 
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of the central nervous system Langley’s ° investigations with pilo- 
carpine, atropine and epinephnne elicited identical reactions from the 
cranial and sacral ganglions and opposite i espouses from the ganglions of 
the thoracolumbar gioup The thiee anatomic groups were then 
considered as two functional systems The thoracolumbai group was 
given the name S3’'mpathetic nervous system , the cranial and sacral 
gioups were named the parasympathetic nervous system (fig 1) In 
lecognition of the fact that both these systems function for the most 
pait below the level of consciousness and independently of volitional 
control, the}'^ weie given the name autonomic neivous system 

Typically, all reflexes are conducted across an arc of thiee neurons, 
in which the sensory and motoi fibers are connected by an intermediate 
neuion In the somatic S3Stem the intermediate neuion originates in 
the sensor3" aiea and is confined within the gia3'^ substance of the central 
axis It IS not regaided as either a sensor3’' or a motor neuron In the 
autonomic nervous S3^stem this neuion oiiginates in the motor area 
in multipolai or motor t3^pe cells and leaves the axis 133^ wa3'' of its motor 
loots It is known as a pieganglionic neuion because it terminates in 
one of the autonomic ganglions By reason of these anatomic character- 
istics, it IS regaided as having a motor function, although it serves only 
as an intermediar3'^ neuron The niotoi function is executed by post- 
ganglionic neurons which extend from the ganglions to motor end organs 
in smooth muscle and glandular tissue throughout the body Thus the 
autonomic nervous system is not a reflex S3'^stem and does not initiate 
sensor3'^ impulses It is defined as a visceral efferent S3’'stem composed 
of two motor neurons The autonomic S3'stem is stimulated b3'^ visceral 
afferent nerves Unlike somatic afferent nerves, which terminate in 
the sensor3^ areas of the central axis, the Ausceral afferent neurons 
cross over into the motor area and terminate in S3mapse ■with the 
preganglionic neurons of the autonomic system The3’- are analogous 
to the intermediary neurons of the somatic reflex arc Much confusion 
in clinical literature results from failure to recognize this fact A 
number of s3mdromes are described in which pain is regarded as a 
function of the S3aTipathetic or parasympathetic nervous S3'^stem In 
otolar3mgology the most familiar are sphenopalatine and vidian neuralgias 

The synapse, ivhich is interposed between the sensoiy and the 
motor poi tion of a reflex arc, is more than a mere relay station A stimu- 
lus may spread in either direction within a single fiber, but after 
entering a S3mapse it becomes irreversible and can progress only in the 
direction of the motor neuron The synapse acts as a gate which opens 

5 Langley, J N , and Dickson, W L On the Local Paralysis of the 
Peripheral Ganglia, and on the Connection of Different Classes of Nerve Fibers 
with Them, Proc Roy Soc , London 46 423, 1889 
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Fig 1 — Diagram of spinal efferent outflow of the autonomic nervous system, 
modified from H H Afeyer and R Gottlieb (Die experimentelle Pharmakologie 
fGrundlage der Arzneibehandlung, ed 2, Berlin, Urban and Schwarzenberg, 

Preganglionic neurons of the parasympathetic nervous system leave the cen- 
tral axis by way of motor roots of the third, seventh, ninth and tenth cranial 
nerves and the second, third and fourth sacral nerve roots They extend for 
relatively great distances to reach parasympathetic ganglions located close to the 
structures, which are innervated by short postganglionic neurons In the sym- 
pathetic nervous system, the preganglionic neurons are short They terminate 
m sympathetic ganglions relatively distant from the tissues, which are inner- 
vated by long postganglionic neurons 
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only m one dnection,® This detei mines that the function of any 
peiipheral neuion is either sensory or motor but never both 

Stimulation of the sympathic nerA'ous system is charactei ized by a 
diffusion of impulses to all tissues which fortify the body under condi- 
tions of stiess or against emergiencies which arise m the external 
environment Theie is no compaiable mass reaction m the para- 
sympathetic system Its activities are concentrated on localized areas 
or single stiuctures and take place without noticeable effect on other 
organs These responses aie determined by the mannei in which the 
preganglionic neurons of each system aie distributed With few 
exceptions, involuntary structuies thioughout the body are innervated 
by the postganglionic neurons of both the S3mpathetic and the para- 
sympathetic divisions (fig 1) 



book of Neuro-Anatomy and the Sense Organs, New York, D Appleton-Century 
Company, Inc , 1939 ) 

The cell bodies of neurons which begin in the skin and muscle spindles are 
m the posterior root ganglion They terminate in the posterior columns and 
form synapses with intermediate neurons confined within the cord They form 
synapses with motor cells whose neurons terminate in striated muscle This 
arc forms the somatic sensorimotor reflex The cell body of the neuron which 
begins in the visceral mucosa terminates in the intermediolateral column in 
synapse with the cell body of a preganglionic neuron It leaves the cord along 
with somatic motor nerves and becomes part of the mixed spinal nerve It ter- 
minates in a sympathetic ganglion in synapse with cells of postganglionic neurons 
which innervate smooth muscle and glands The preganglionic neuron is also 
called the white ramus commumcans because it is covered by a myelin sheath 
as far as the ganglion The postganglionic neuron is known as the gray ramus 
commumcans This is the visceral sensorimotor reflex of the sympathetic nervous 
system 


6 Best, C H , and Taylor, N B Physiological Basis of Medical Practice 
ed 4, Baltimore, Williams & Wilkins Company, 1945 































50 


ARCHIVES or OTOLARYNGOLOGl 


Between the fifth thoracic and the third lumbar segment, pi eganghonic 
neurons unite to form the splanchnic nerve They make their synapses 
with postganglionic neurons in the celiac and mesenteric ganglions and 



Fig 4 — Diagram of the sympathetic innervation of the head and neck (author’s 
modification of an original from Muller, L R, and Dahl, W Die Lebensnerven, 
Berlin, J Springer, 1933) 


in the adrenal glands This plan of distribution binds the whole sympa- 
thetic system into a functional unit which can be maximally stimulated 
by impulses originating in any of the special sense organs A sound. 




a toucn or an image on tne retina may accelerate tne iieartoeat anc 
the respirator}^ late, dilate the pupils, cause contraction of the hollov 
viscera and increase the tone of striated muscle (figs 1 and 3) 

The sympathetic innervation of the head and neck begins witl 
preganglionic neurons of the upper two thoracic segments, which termi 
nate m the superior cervical S3unpathetic ganglions PostganghoiiK 
neurons which extend into the head by forming plexuses along the wall; 
of the great blood vessels terminate m the lacrimal glands, the dilatoi 



Fig 5 — Dorsal view of the human brain stem with the nuclei of the cranial 
nerves projected on the surface (Kuntz, A The Autonomic Nervous System, 
ed 2, Philadelphia, Lea and Febiger, 1934) The motor nuclei are represented 
on the left side , the sensory nuclei, on the right side 

muscle of the pupil, the smooth muscle of blood vessels and the mucosa 
of the upper respiratory and the digestive tract Normally, they have 
little effect on nasal and lacrimal secretions or on the circulation of the 
blood Under conditions of stress, they dilate the pupil, uiden the 
palpebral orifice and act as vasoconstrictors (fig 4) 

Dishthiitwn of the Patasympathehc Divisions — Preganglionic fibers 
take origin from the visceral efferent column of nuclei which extends 
from the midbrain through the medulla ffie 5) Thev emerge with 
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the third, seventh, ninth and tenth cranial nerves The tracts associated 
with the third, seventh and ninth cranial nerves follow along these 
nerves to make connections with the ciliary, sphenopalatine, otic and 
submaxillar} ganglions The fibers associated with the tenth nerve 
arise in the dorsal motor nucleus of the vagus nerve and terminate in 
the various parasympathetic ganglions of the thorax and abdominal 
viscera This nerve is characterized by long pi eganghonic and short 
postganglionic neuions, which innervate specific structures within 
restricted areas 


CENTR SPHINCT IRID 



Fig 6 — Distribution of parasympathetic fibers and ganglions of the head 
(author’s modification of an original from Mueller, L R, and Dahl, \V Die 
Lebensnerven, Berlin, J Springer, 1933) 

Tracts Associated with the Third Nerve The central origin for the 
paras} mpathetic innervation of the eye is the Edmger-Westphal nucleus, 
located deep in the midbrain Preganglionic fibers emerge with the 
oculomotor nerve and enter the orbit, where a synapse is made within 
the ciliary ganglion Postganglionic fibers pierce the sclera and termi- 
nate in the constrictor pupillae (fig 6) 

Tracts Associated with the Seventh Nerve The superior salivary 
nucleus is the origin of two preganglionic fiber tracts which emerge in 
the nervus mtermedius One of these, the great superficial petrosal 
nen^e terminates in the sphenopalatine ganglion after traveling through 
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the petrous bone and the pter 3 ^goid canal Postganglionic fibers are 
distributed to the lacrimal glands and the mucosa of the upper respira- 
tory tract Their function is vasodilation and stimulation of lacrimal 
and nasal secretions The second of these tracts follows the seventh 
nerve into the facial canal, together with the chorda tympani nerve, and 
terminates in the submaxillary ganglion Postganglionic fibers enter the 
submaxillary and sublingual glands, they stimulate salivary secretion 
and increase the circulation by vasodilation (fig 6) 

Tracts Associated with the Ninth Nerve The inferior salivary 
nucleus is the origin of preganglionic fibers which are carried along 
in the ninth nerve and terminate in the otic ganglion by way of the 
tympanic branch and the small superficial petrosal nen'^e Postganglionic 
fibers are distributed through the auriculotemporal neive to the parotid 
gland Their function is stimulation of parotid secretion and vaso- 
dilation (fig 6) 

Tracts Associated with the Tenth Nerve The various glands and 
the smooth musculature of both the respiratory and the digestive tract, 
from the pharynx to the pelvis, receive parasympathetic innervation 
from the dorsal motor nucleus of the vagus nerve Long preganglionic 
fibers are distributed to the various peripheral ganglions, where synapses 
are formed with short postganglionic fibers (fig 1) 

Splanchnic Distribution Parasympathetic fibers to the pelvic viscera 
originate m the anterior horns of the second, third and fourth sacral 
segments Preganglionic neurons leave the cord by the anterior roots 
and converge to form the pelvic nerves They terminate in the hypo- 
gastric plexuses, which contain the cell bodies of postganglionic neurons 

(fig 1) 

FUNCTIONAL RELATIONS 

This brief review presents anatomic evidence for the functional 
independence which exists between the sympathetic and the para- 
sympathetic nervous system The sphenopalatine ganglion is usually 
described as a structure composed of various “roots ” It is stated that 
fibers from the fifth nerve form a sensory root, that the great deep 
petrosal nerve is the sympathetic root and that the great superficial 
petrosal nerve forms the motor root 

In the embryo, when cell layers are differentiating into organized 
tissue, nerve fibers and blood vessels push toward their respective desti- 
nations by routes which do not alwa)''S follow general patterns A most 
striking example is the presence of the internal carotid arter\^ and 
abducens nerve within the cavernous sinus This variation has no 
influence on the character or specific functions of the structures involved 
Similarl)’-, when fibers of the fifth nerve and the great deep petrosal 
nerve encounter the body of the sphenopalatine ganglion blocking their 
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paths, some pass through it and others pass around it Within the 
bod}^ of the ganglion, then, are somatic sensory (fifth nerve) fibers, 
sympathetic (great deep petrosal) fibers and parasympathetic (great 
superficial petrosal) fibers Serial sections of the ganglion, however, 
show that the fibers of the suiDerficial petrosal nerve terminate in the 
ganglion and form a synapse with its cell bodies The fibers of the 
fifth cianial neive and the deep petiosal nerve pass through the ganglion 
without interruption Since functional relation is established only by 
synapses, these neurons do not have the significance which the terms 
"sensory root” and "sympathetic root” imply Ph3’-siologicall3% the3' 
ma3'^ be regarded as extraneous fibers 

Sphenopalatine Neinalgia — The sphenopalatine ganglion is found 
within the pter3'gopalatine fossa behind the upper posterior wall of the 
maxillary sinus It appears on dissection as a fiat expansion of nerve 
tissue about 5 to 7 mm in length, at the anterior end of the vidian canal 

Several important structures converge within this fossa and pass 
through the sphenopalatine foramen for distribution to the mucosa of 
the nose, sinuses, palate and pharynx The3’- are the sphenopalatine 
artery , the maxillar3'' division of the fifth nerve, which supplies sensory 
fibers, and postganglionic fibers from the superior cervical sympathetic 
and sphenopalatine ganglions, which supply vasomotor and secretory 
fibers 

The clinical literature indicates some confusion as to the location, 
size and function of the ganglion Those who accept sphenopalatine 
neuralgia as a clinical entit3f advocate t\^ o therapeutic procedures, which 
are inherent^ contradictor3' One is cocamization by intranasal appli- 
cation , the other is injection of phenol and alcohol b3'^ puncture of 
the lateral nasal wall, or through the posterior palatine canal No 
one has questioned why it is necessary to puncture the lateral wall 
of the nose or use the posterior palatine canal if the ganglion can be 
reached by a nasal applicator It is apparent that since the ganglion 
lies in the pterygopalatine fossa it has never been cocainized 

The action of cocaine is twofold It paralyzes sensory nerves and 
stimulates the response of tissues innervated by the sympathetic nervous 
system ® Application of cocaine to the nasal membranes induces the 
following reactions 1 Anesthesia, which follows paralysis of the maxil- 
lary nerve 2 Constriction of blood vessels and increased secretion 
of mucus, which result from stimulation of the S3'^mpathetic nervous 
S3'Stem The expression "cocamization of the ganglion” means noth- 
ing more than an application of cocaine to the region of the sphenopal- 
atine foramen Injection into the ganglion is a blind procedure directed 

8 Cannon, W B , and Rosenblueth, A Autonomic Neuro-Effector Sys- 
tems, New York, The Macmillan Company, 1937, p 143 
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toward a small and loosely suspended structure It is accomplished 
as much by chance as by skill, regardless of whether the Sluder or the 
Ruskin needle is used The subsequent pain gives evidence that the 
maxillary nerve has been injured by an injection which has entered 
the fossa but missed the ganglion If the injury is sufficient to cause 
degeneration of the nerve, the nasal mucosa will be paralyzed for the 
period of regeneration It is a dangerous and ill advised procedure 
Vtdmn Neiiialgta ^ — Another syndrome which associates pain with 
the function of the autonomic nervous system is known as vidian neu- 
ralgia The vidian nerve is described anatomically as an anastomosis 
of the great superficial petrosal nerve and the great deep petrosal nerve 
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7 — Section of human vidian nerve, osmic acid preparation (Larsell, O 
Textbook of Neuro-Anatomy and the Sense Organs, New York, D Appleton- 
Century Company, Inc , 1939 ) A, section showing areas of myelinated fibers, 
indicated by rings of various size, and unmyelinated fibers, indicated by clear areas , 
B, the region indicated bj^ \ in A, more highly magnified 


in the vidian canal The great deep petrosal nerv'-e, however, is a 
bundle of postganglionic neurons which extend from the superior cervi- 
cal sympathetic ganglion to the nasal mucosa and lacrimal gland without 
interruption The great superficial petrosal nerv^e is composed of pre- 
ganglionic fibers extending from the superior salivary nucleus to the 
sphenopalatine ganglion An anatomosis of these fibers would violate 

9 Vail, H H Syndrome of Pam in Its Reference to the Eye, Ear, Nose 
and Throat, Tr Am Acad Ophth 38 255, 1933 
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the distinctive pattern of distribution, which is elsewhere rigidly- 
observed Larsell has studied the vidian canal in cross section and 
demonstrated that the tw'o nerves are completely separated by a sheath 
of connective tissue Instead of a vidian nerve, there aie two nerves 
w'^hich occupy the vidian canal (fig 7 ) 

Occasionally, the nerves are directly exposed in the floor of the 
sphenoid sinus by a congenital failure of the canal to close Under these 
conditions, relief from pain by an application of cocaine is presumptive 
evidence of vidian neuralgia It would be difficult to apply cocaine to 
the canal rvithout making contact wnth the mucosa of the floor of the 
sphenoid sinus Furthermore, both nerves are part of the visceral motor 
system, which does not conduct sensoiy impulses It is more plausible 
to explain the cessation .',l pain by the effect of cocaine on the fibers 
of the fifth nerve wdiich are distributed wnthin the sinus 

CLINICAL OBSER\ AtlONS 

Observations w^ere made on 16 patients after section of the fifth 
sensor}'- root 

1 The color, thickness and secretory activity of the mucosa gave 
no evidence which indicated w'hether the right or left nerv'e had been 
severed 

2 Reactions which result from absorption through the blood stream 
or from endosmosis were normal Atropine administered b} mouth para- 
l}zed the secretory glands, and applications of cocaine and ephedrine 
induced vasoconstriction 

3 There w'as complete anesthesia, which abolished intranasal 
reflexes 

A study was made of 1 1 cases of paralysis of the sympathetic nervous 
system Tw'O occurred after cervical sympathectomy, and 9 w’-ere cases 
of Horner’s syndrome The following observations were made 

1 Vasoconstrictors were more effective on the membranes of the 
control side in 7 patients 

2 No difference w'as apparent betw-een the affected and the control 
side in 4 patients 

3 There was no pain or impairment of the sense of touch in any 
of these patients 

The function of the sphenopalatine ganglions was studied after the 
administration of atropine, which paralyzes the parasympathetic nervous 
system The following observations were made 

1 The secretory glands, smooth muscle and ciliary activity were 
inhibited 

10 Larsell, O L Anatomy of the Nervous System, New York, D Appleton- 
Centur 3 ' Company, Inc , 1942, p 124 
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2 The reflexes which maintain the normal color, thickness, moisture 
and hygiene of the nasal membranes were paralyzed 

SUMMARY 

The anatomy of the autonomic nervous system is briefly reviewed in 
order to establish a logical background for statements in this paper which 
are contrary to prevailing opinion 

The sphenopalatine ganglion has been of clinical interest for many 
years, chiefly because of its association with pain It is wholly associ- 
ated with the parasympathetic nervous system and relays vasodilator 
and secretory impulses from the superior salivary nucleus to the lacrimal 
gland and to the mucosa of the upper respiratory tract , it has no func- 
tional relation to the fifth nerve 

Nasal membranes, like all other organs of the body, are influenced 
by the activities of the autonomic nervous system 

Observations following paralysis of the sympathetic nervous system, 
section of the fifth sensory root and administration of atropine suggest 
the following conclusions 

1 In the nasal mucosa, sensory impulses are conducted by the 
fifth cranial nerves 

2 Vasoconstriction is the dominant effect of stimulation of the 
sympathetic nerve fibers Normally, this reflex is inactive because of 
its high threshold for stimulation 

3 The parasympathetic nervous system has a low threshold for 
stimulation Vasodilator and secretory fibers from the sphenopalatine 
ganglions are continuously making adjustments to atmospheric condi- 
tions and constitutional states in an effort to maintain a normal nasal 
membrane This is the function of the sphenopalatine ganglion 

3245 Fourth Avenue 

ABSTRACT OF DISCUSSION 

Dr W E Grove, Milwaukee Since the time of Sluder, contioversy has 
raged concerning the function of the sphenopalatine ganglion, and, so far as the 
autonomic nervous system is concerned, it has, for most otolaryngologists, been 
ten a mcogmta I know of no one who has done more to clarify and simplify 
the function of the autonomic nervous system than has Dr Higbee 

The e'^planation of the craniosacral segment as belonging to the parasympa- 
thetic nervous system and the thoracolumbar segment as belonging to the 
sympathetic nervous system makes it understandable The mass action of the 
sympathetic nervous system, as compared with the more localized responses of 
the parasympathetic nervous system, is a point which deserves consideration 
The anatomic description which points out the functional independence of the 
somatic, the sjmpathetic and the parasympathetic nerious system is admirable 
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Dr Higbee’s arguments against the position that the vidian nerve and the 
sphenopalatine ganglion are the focal points in the production of the atypical 
facial pains in the so-called vidian neuralgia and the sphenopalatine ganglion 
syndrome are well taken on purely anatomic grounds 

Dr W Likelv Simpsok, j\Iemphis, Tenn Dr Higbee brings out the point 
that the sphenopalatine ganglion should cease to be associated with the sensory 
nervous system and be considered in its true anatomic and functional position as 
a member of the parasympathetic (craniosacral) nervous system 

He also demonstrates that the vidian nerve is, in reality, two nerves, both of 
which are members of the autonomic nervous system On the basis of these 
two facts, he contends that the terms sphenopalatine neuralgia and vidian neural- 
gia should be discarded, since they both are in fact trigeminal neuralgias 

I am glad to hear that Dr Higbee feels strongly against the injection of 
alcohol in the region of the sphenopalatine ganglion I have never been in sym- 
path}' with this procedure Pain is a symptom calling for thorough investigation 
the elimination of the possibility of poor teetb, infection, a pathologic nasal con- 
dition or tumors of the nasopharynx before anything other than simple procedures 
are instituted 

I heartily agree with the author’s conclusions that the sensory innervation of 
the nasal mucosa is from the fifth cranial nerve and that vasoconstriction is the 
dominant effect of stimulation of the sympathetic nerve fibers, whereas vaso- 
dilation and secretory regulation are the role of the parasympathetic nervous 
svstem 

Dr Higbee’s paper has given us an excellent review of the basic anatomy, and 
function of the autonomic nervous system, with the practical application of this 
knowledge 
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I N THE report of the Commission on Graduate Medical Education,’- 
published m 1940, the phases of training which followed the cus- 
tomary four year medical course were divided into three categories 

The first is the internship, which rounds out and gives added practical application 
to the medical school course and also accustoms the individual, while under 
supervision, to the assumption of responsibility Hence, it should be considered 
a part of the basic preparation for practice The second part is the residency, 
which prepares a physician for the practice of a specialty and, therefore, is properly 
termed graduate medical education Finally, there are courses of varying lengths 
and other educational opportunities that aim to keep practitioners abreast of their 
present fields of practice and they can be correctly classed as postgraduate education 

While we approve this classification, and hope that eventually it 
will be accepted by all institutions of medical education, we shall not 
conform to it in this discussion, because it would be confusing if our 
terminology were at variance with that of our school At the Uni- 
versity of Illinois It has been the practice to restnct graduate education 
to the basic sciences and to group all advanced clinical training under 
the term postgraduate medical education As a part of the University 
of Illinois, we shall discuss training in otolaryngology as a postgraduate 
educational entity 

Postgraduate training, in otolaryngology as in the other specialties, 
encompasses a wide field of instruction, the goals of which can be 
reached only by a long range program in a school intent on fulfilling the 
needs of modern medicine The past two to three decades have so 
broadened the scope of medicine that specialization has of necessity 
become essential in order to provide the type of care to which the 
general population is entitled Several departments of otolaryngology in 
this country have endeavored to meet the problem of postgraduate 

From the Department of Otolaryngology, University of Illinois College of 
Medicine 

1 Graduate Medical Education in the United States I Continuation Study 
for Practicing Physicians, 1937-1940, Council on Medical Education and Hospitals 
of the American Medical Association, Chicago, American Medical Association, 1940 
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education, despite the fact that the medical schools of which they form 
a part have been slow in lecogmzing and in adapting themselves to 
the new educational demands 

Pei haps the gieatest pioblem encounteied in postgraduate educa- 
tion in the specialties concerns the place it occupies in the total frame- 
ivork of medical instruction The medical school has been developed for 
the purpose of training undei graduates for the piactice of medicine and 
surgeiy, and usually it either ignores the postgraduate program or allows 
it to continue as a depaitmental hobby, which at best gives it only a 
quasirecogmtion bearing the bar sinister Fiequently, the department 
IS reminded that its function is undergraduate teaching and that such 
“extracurnculai ” activities, while permitted, must remain a secondary 
function To a laige extent, this situation is due, not to a lack of 
sensibility to the necessity for such a tiaining program, but to the 
responsibility which formal recognition implies A formal course 
requires budgetary commitments, space allocation, material and per- 
sonnel provision of consideiable proportions Multipl}’’ these factors 
by the number of specialty departments and one can readily understand 
the hesitancy with which the school will enter the new academic field 
It is difficult to foresee the time when all schools will offer a com- 
prehensive postgraduate program in each specialty, and we cannot 
be sure that the needs justify this end A few schools will undoubtedly 
achieve this state, but most will satisfy themselves and the demand by 
offering a limited number of postgraduate courses in a few specialty 
departments When the medical schools realize that they aie not faced 
by an all-or-none situation, and wdien each school learns to consider 
Itself as but one unit in the larger picture of national medical education, 
postgraduate training, in otolaryngology and in the other specialties, 
will lose the academic stigma which now accrues to it and will assume 
its legitimate place in the framework of the graduate college 

What is the place of postgraduate specialty training in the giaduate 
school, or, rather, what is the responsibility of the graduate school in the 
educational structure^ It must bridge the gap between the degree of 
Doctoi of Medicine and certification by the specialty boaid of examiners 
It must provide a curriculum and facilities in line with a national 
standard so that completion of the course will merit automatic award 
of specialty board ceitification For acceptable fulfilment of the lequire- 
ments of the course, the graduate school should, perhaps, provide a 
suitable degree Some institutions at present confer the degree of 
Master of Arts or Master of Science, but this is inappropriate, and 
a step down from the degree of Doctor of Medicine Dr Hairy S 
Gradle suggested the degree of Doctor of Science in the specialt)’’ 
Through cooperation of the American Association of Medical School 
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Deans and the Advisory Board for Medical Specialties of the American 
Medical Association, the entire picture of postgraduate training in the 
specialties should lose its chaotic state and assume a national pattern 
and standard 

A survey of the various specialty training courses given in this 
country emphasizes the need for standardization The “acceptable” 
courses bear little similarit}'^ to each other Some are purely clinical, 
the student performing undirected dissections on the cadaver, working 
in the outpatient clinic, assisting in the operating room and being 
“indentured” to a preceptor in a neighboring hospital, who bears the 
honorary title “professor” in the graduate school From this extreme 
there is a gradation to the opposite one, where the student receives 
a didactic training and little or no clinical experience, except as an 
observer The subject matter covered in these courses vanes as much 
as the manner of teaching In some of the specialties the requirements 
and methods have crystallized to the point where courses of instruction 
independently organized have achieved a recognizable similarity and 
an acceptable standard 

Postgraduate education in otolaryngology, after a long period of 
unorganized and undirected effort, is coming of age in the development 
of planned and organized courses in the various educational institutions 
of this country From a brstoncal standpoint, postgraduate trarnmg rn 
otolaryngology had its beginnings and development on the continent of 
Europe, especially in Vienna, where so many gloried m the wealth of 
clinical and cadaver material and in the excellent instruction available 
there However, despite the superlative advantages of training in 
Vienna, there were glaring inadequacies in the method The student 
presenting himself for training found no plan to follow, no course outline, 
no time structure in which he could complete an adequate training 
program He had to choose various courses from individual men and 
had to rely on those who preceded him for some idea as to what courses 
he wanted and what men he should select for instruction It was not 
unusual, for example, for a new postgraduate student to begin his work 
with intracranial complications and discover his need for knowledge of 
the acute and chronic diseases and finally end with a course in anatomy 
There is no doubt that some knowledge stuck, and all of it was 
valuable, but a structure so haphazardly built could not, in most 
instances, enlarge and produce a logical and scientific understanding 
of tbe specialt}^ To a background of this type must be laid the 
responsibility for the constant narrowing of the specialty and the loss 
through default of much that it should include 

In the United States, postgraduate tiainmg in otolaryngology 
remained largely on a preceptor basis, though special internships or 
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residencies had been established in a few places The most outstanding 
of these included the Massachusetts Eye and Ear Infiimary, the New 
York Eye and Ear Infiimary, the Manhattan Eye and Ear Infirmary, 
the Philadelphia Polyclinic and Graduate Hospital, the Illinois Eye and 
Ear Infirmary, and the New Oi leans Touros Infirmary At some of 
these institutions the “chiefs” improved their technical skill and made 
clinical observations which added to the background of the specialty, 
but the residents had little opportunity to act as more than assistants 
The emphasis was on clinical medicine, particularly on surgical pro- 
cedures Physiology was only of academic interest The value of path- 
ology was becoming more evident, but it did not assume an important 
place in the teaching program There was little or no planned teaching 
The student read what he would, absorbed what he observed and heard 
and practiced what he could The system produced clinicians with 
little learning and lestncted skill 

In the mature minds of the specialists m this country, the need for a 
more formalized pattern of training was growing more and more evi- 
dent, and the beginnings of educational plans to meet it were variously 
conceived m a few institutions The establishment of the American 
Board of Otolaryngology as the recognized criterion of the status of 
specialist, and its demand for an ever increasing high standard of 
knowledge have given impetus to the postgraduate training program 
More institutions provided training, and the course content was 
enlarged to include not only clinical otolaryngology but also a little of the 
basic scientific background 

An evaluation of such a program by the American Board of 
Otolaryngology, by the various specialty societies and by the teaching 
departments of otolaryngology led to the conclusion that improvement 
in postgraduate education had been achieved but that it was still sub- 
standard It was impossible to produce a better specialist by a post- 
graduate education so largely concerned with clinical medicine and so 
inadequately concerned with the basic sciences necessary to support 
a superstructure becoming daily more intricate and varied The specialty 
boards have set the length of the residency at three years, one of which 
IS to be restricted to the study of the basic sciences 

Unfortunately, the mere knowledge that a basic course was essential 
to specialistic training was not sufficient to produce such a course 
A new type of formal teaching is not established without encountering 
numerous problems, which must be variously solved or about which 
compromises must be made The pioneer courses evidenced a relatively 
sloAv evolution Those who would begin to offer postgraduate training 
today ma)’- profit from the trial and error results of men who first 
undertook to set it up 
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For example, postgraduate tiaimng in otolaryngology at the Uni- 
versity of Illinois dates back to the founding of the department At 
its inception the training was purely clinical and very informal The 
transition was slow The first formalism in teaching came with the 
appointment of a resident at the Research and Educational Hospitals, in 
1925 The emphasis was still clinical Nonclmical study was elective 
and relegated to spare time and evenings By 1926, it was felt that 
postgraduate training prior to residency was desirable, but it was not 
until 1927 that it became mandatory When the decision was made to 
require basic training as a prerequisite to residency training, the 
responsibility for providing such training was recognized and accepted 
by the department of otolaryngology Short courses were organized 
and offered in 1927 The following decade was one of growth and 
expansion In 1937, the first basic course was given requiring a full 
academic year World War II interrupted the continuity of these 
courses for a time, but in 1946 the program was resumed No course 
has been a duplicate of the one preceding it, nor do we expect to reach 
a day when, on critically assaying a completed course, we shall feel 
that it could not be improved 

An analysis of the postgraduate training program revealed several 
aspects which required attention as separate and distinct entities The 
induction of the neophyte into the specialty was the most difficult task, 
and we found that it could best be treated in two parts — the basic 
course and the residency The maintenance of a high standard in the 
specialty could best be supported by refresher and instructional courses, 
in addition to the research courses leading to the master’s degree The 
integration of such a postgraduate program in the department of oto- 
laryngology at the University of Illinois has been a twenty year 
development 

THE ORGANIZATION 

A formal course of education requires a complex machinery 
that functions m relation not only to the student but also to the 
school and to outside persons and institutions It involves planning, 
voluminous correspondence, material and personnel The larger part of 
the work is completed when students appear for the first class period 
The structure necessary for a postgraduate course program requires 
the following divisions of a department administrative, planning and 
instructional An experienced laboratory technician, who also serves 
as a photographer to prepare visual aids, is most essential to a com- 
prehensive postgraduate training program 

The administrative division at the University of Illinois is composed 
of the head of the department, an executive secretar}'-, who is a mem- 
ber of the teaching faculty, and a clerk-stenographer The head of 
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the department must assume those responsibilities which the Uni- 
versity does not permit him to delegate to others In addition to this, 
he can usually secure more effective cooperation from othei departments 
by informal requests to their heads These are always followed by a 
formal request from the executive secretary, and the method has proved 
most satisfactory It is incumbent on the head of the department to 
set the standard of teaching and to instil into the members of his depart- 
ment a desiie for enthusiastic participation m the project 

The duties of the executive secretary are largely to translate the 
broad proposals of the planning group oi postgraduate course committee 
into an hour by hour schedule of teaching He must keep needless 
repetition at a minimum and be sure that the entire program is carried 
to completion Once the program is in operation, only he should be 
authorized to make changes in it, otherwise difficulties are certain to 
arise For example, if the head of the department invites the class to 
meet him at a certain hour, he ma}’^ be taking the class away from 
a lecture by the sensitive head of another department, who may resent 
appearing before an empty classroom and may be unwilling to cooperate 
in the future 

The planning group or postgraduate course committee is composed 
of the head of the department, the executive secretary and several mem- 
bers of the teaching staff It determines the qualifications of appli- 
cants for admission to the course It is the hope of the committee that 
those selected will, by the completion of the course, meet the standards 
set forth in the class code 

CLASS CODE 

Each member should be a progressive student of otolaryngology To this 
end, he should be a thoughtful reader of scientific literature, should attend and 
participate in professional society meetings, should engage m such experimentation 
and collection of data as will test the value of scientific theories and aid in the 
establishment of a sound basis for otolaryngologic practice and should be willing 
to give his fellow practitioners the benefit of his professional knowledge, skill 
and experience 

The postgraduate course committee formulates the objectives 
Before we tram an otolaryngologist, we must first determine the scope 
of that narrow and restricting specialty label It is our desire and plan 
eventually to change our designation from the depaitment of oto- 
laryngology to the department of head and neck surger}^ We include 
all diseases and surgery of the head and neck, with intracranial and 
orbital exceptions, as being within the scope of our specialty The 
training objectives are equally broad We have not given way, and 
shall not, to each new encroachment on the confines of our specialty, 
indeed, e expand by including the new pertinent fields as they develop 
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The committee decides on the course content, with respect not only 
to the subjects to be coveied, but also to the time to be provided for 
them It also detei mines changes m teaching personnel and suggests 
guest lectin ers for special subjects In addition, the group must 
critically examine each preceding course, discuss its shoitcomings and 
recommend changes m content and presentation In the critique of a 
course several factors must be taken into account Student reaction to 
course content is often unreliable and should not piove the only deter- 
mining factor m altering the structure of a program The student 
usually lacks the ovei-all picture, he tends to focus on each individual 
pebble, not realizing that it is only a part of the whole mosaic His 
reaction to the manner of presentation is most important The great- 
est desire to learn will not overcome the soporific effect of poor prepara- 
tion and delivery Neither erudition nor clinical judgment makes 
a teacher A few have an innate stage presence, most must learn the 
art of teaching It is not merely a matter of words, nor even of their 
enunciation and emphasis The teachei must remake himself into a 
dynamic personality that will hold the attention of his audience when 
an apparently dry subject matter tends to distract After consideration 
of each subject and insructor, the recommendations of the committee 
are noted on the course analysis sheet (form A) 

The instructional division carries out the teaching program As 
we have already pointed out, this implies more than a recitation of the 
necessary facts Teaching may be compared to a well prepared meal 
It IS not sufficient to have the proper ingredients alone, the food must 
be sufficiently spiced and palatably presented Interest is the essence 
of good teaching The instructor must be interested in his subject in 
order to interest others, and must not take it for granted that all 
others become interested spontaneously The student should learn 
because he is interested, and not because the course must be taken 
for units of credit It must be the inherent desire of the teacher to 
convey knowledge in the simplest manner possible A guest lecturer 
at Oxford University was asked to prepare and present his material m 
such a manner that an 11 year old child could understand The presen- 
tation must be human, whether it stimulates interest by the devices of 
humor, surprise or arousal of curiosity, it must be identified with every- 
day actions and reactions of life The ability to create interest is indi- 
vidual Individuality, as defined, must exist in learning, teaching, practice 
and investigation in the field of medicine President Scott of North- 
western University predicted that in the future teaching skill will be 
more highly rewarded than achievements in research “Teaching 
IS the most useful type of development that can be attained by a member 
of the faculty ” 
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FORM A UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE, 
DEPARTMENT OF OTOLARYNGOLOGY 
Postgraduate School Course Analysis 


Instructor Duration Weeks 

Title 

Date 

Subject title 
Prerequisites of student 

Material required by student (instruments, gown, gloves etc ) 


Facilities and material required from department (cadavers, animals etc ) 
Maximum number of class 

Total hours Divide into hours per day week 

Time of day and days of week instructor available 

Alternate instructor 

Assistance required (laboratory, photography, nurses, resident) 

Associate instructors available or suggested 

« 

Briefly summarize scope of this course or submit outline for mimeographing 


Do not fill in below this line 

Recommendations 

Date 

Date 

Approved 

Head of Department 

Executive Secretary 
of Department 


As president Raymond B Allen, of Washington University, pointed 
out, “There is no codified methodology of teaching medicine and no 
science of medical pedagogy ” There can be teaching principles, but 
those principles must not be props to the weak and infirm but must act 
as guideposts The most trite is oft-times the most important “If 
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we omitted the commonplace from our practice, theie would be supris- 
mgly little left” (Gersuny) Teaching m the medical field is different 
from ordinary teaching because of the subjective and variable factors 
which set it apart from the more exact and mathematical sciences, 
so, being traceable to the period of preceptorships, it is still largely a 
bedside technic That which makes teaching valuable are those traits 
of the teacher which m one’s memory have remained as indelible 
Minus such qualities as individualize him, the teacher becomes merely 
another instructor joining the rest in oblivion 

With a vast knowledge and a myriad of details released to a class, 
some check must be made on the degree of absorption It is the duty 
of conference leaders and instructors to find out by oral and written 
tests exactly what each student is accomplishing It is the duty of the 
insructor to make each lecture hour interesting and profitable to the 
entire class — an impossible, but fascinating, task “To produce vital 
and useful criticism it is necessary to think, think, and then when tired 
thinking, to think more” (Bliss Perry) 

OUR COMMANDMENTS 

Teach, to Practice, to Investigate 
Be concrete and keep close to your subject 

Illustrate wherever possible, use visual means to interest the group 
Do not ridicule your student, do not find fault 
Be not critical of your colleague or about those absent 
Do not talk “above” your student , teach so that all will understand 
Organize your material and be careful not to “nde hobbies ” 

Be pleasant and quick to praise 
Be interested, and you will arouse interest 
Stress the preventive measures in disease 
Your student is a doctor — exemplify one m his presence 
Cultivate self confidence, ability and effort 

Be practical and scientific , research work, to be of the highest order, must 
be both 

The instructional department requires 3 full time or, preferably, 
4 three-fourth time or 6 half-time instructors whose sole duty is con- 
cerned with postgraduate training, basic and clinical (resident training) 
A minimum of 3 full time instructors or teaching fellows or their 
equivalent in part time men is necessary in the instructional division 
to insure the close supervision of both the prechmcal and the clinical 
phases of postgraduate training imperative to the development of a 
competent otolaryngologist All clinicians should devote some time 
to private practice Those cloistered in institutions lack or lose appre- 
ciation of the psychic, social and economic problems that complicate 
the practice of medicine Without this experience the teacher is 
inadequate to the task of producing practitioners to serve the public 


To 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 
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fully The 3 full tune postgraduate instiuctois do not include the head 
of the department, whose administrative duties in the university and 
whose responsibility for undei graduate education cuitail his close 
association with the postgiaduate student, nor does it include the many 
part tune members of the depaitment, whose enthusiastic cooperation 
IS the balance between the success and the failure of the program One 
of the 3 may assume the function of executive secretary, though this 
may, for two oi three yeais, until a course pattern is established, 
1 educe his available teaching hours The instructional staff, while com- 
posed of clinicians, must be selected fiom those whose special interest 
in the basic subjects of anatomy, ph 3 ’'siology and patholog)'’ fit them ‘for 
a course of this type 

The question arises Why not have a member of the department of 
anatomy teach the anatomy^ If a chnician-anatomist is not available. 
It must be earned out that way, but it is not so satisfactory Only the 
experienced clinician can quicken the cadaver to living import and 
translate the dead to functioning life In like manner, the other basic 
sciences should be taught wholly or in part by clinicians, so that their 
import may have practical bearing on and application to the clinical 
practice of medicine 

The instructional responsibility is a large one It is earned by a 
large department The departmental structure is, of course governed 
to some extent by the administrative, graduate and undergraduate 
teaching requirements of the medical school, but it has also been arranged 
to fill the postgraduate teaching needs The head of the department 
devotes seven eighths of his time to the university Two full time 
instructors, 6 half-time instructors and 2 teaching fellows, appointed 
as assistants in the department, round out the salaried academic staff 
In addition, theie are approximately 50 nonsalaried members of the 
department who devote variable periods of time to the University of 
Illinois Hospitals, the Illinois Eye and Ear Infirmarj'-, the Central 
Free Dispensary and the Veterans Hospital at Hines, 111 While the 
maintenance of the teaching program is the responsibility of the salaried 
staff, much of the ciedit for the success of the course must be given to 
the cooperating nonsalaried staff members Adequate planning allows 
that these nonsalaried members of the department or invited guests be 
given a token honorarium out of postgraduate income 

We have included a laboratory technician with some photographic 
experience as being essential to the program The preparation of material 
for microscopic study and the preparation of instructional visual 
material requires the full time of a technician Dependence on part 
time personnel or on assistance from other departments for visual 
training material slows the tempo of the instructional program 
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We have mentioned cooperation with other departments Coopeia- 
tion cannot be one sided, nor can it be stinted if creditable results are 
to be obtained The department of otolaryngology at the University 
of Illinois has been most fortunate in the support it has leceived from 
other departments, and, in return, it has welcomed the opportunity to be 
of service to them An example of cooperation between departments is 
illustrated in the relations of the departments of otolaryngology and 
anatomy The depaitment of otolaryngology assists the department 
of anatomy by formal lecture on the anatomy of the ear, nose and 
paranasal sinuses It presents demonstrations of the anatomy of the 
tempoial bone, nose and paranasal sinuses It also provides additional 
prosectors during the period when the class m anatomy dissects the 
head, neck and thorax These lectures and demonstrations have been 
incorporated as an integral part of the course m freshman anatomy 
The department of anatomy assists the department of otolaryngology 
in procuring cadaver material It offers a regular series of lectures on 
the embryology of the head and neck and provides laboratory space 
to meet our instructional commitments This exchange of services has 
been most cordial and has promoted greater personal and departmental 
fellowship We acknowledge the invaluable assistance given by 
the departments of allergy, bacteriology, dermatology, medical illustra- 
tion, medicine, neurosurgery, ophthalmology, pathology, physiology, 
psychiatry and roentgenology We have not been able to make return 
in kind to all departments, but our facilities and personnel are available 
to all who call on them This cooperation makes a family of an institu- 
tion and, most important, produces a better physician, with broader 
knowledge and deeper understanding of the patient he is to serve 

THE BASIC TRAINING PROGRAM 

We present the schedule of a basic course in otolaryngology (form 
B), with neither apology nor pride It contains certain weaknesses 
It may unduly stress particular subjects and inadequately cover others 
We have evidence that it is a good course, but we know that it can 
and will be improved on It is an evolutionary phase in postgraduate 
training, a compromise between an envisioned ideal and the various 
restrictions and limitations encountered in practical operation We 
offer it for dual reasons It is our hope that the development of more 
similar courses will relieve the overcrowding that has burdened us 
More important, we hope to find from the experience of others solu- 
tions to the many problems that restrain our own progress tow^ard 
perfection m plan and presentation The course content is broken dowm 
into a master plan schedule, from which w^eekly schedules are prepared 
two to three w eeks m advance, giving the students the time, the place and 
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FORM B UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 
DEPARTMENT OF LARYNGOLOGY, OTOLOGY 
AND RHINOLOGY 

Course Content Basic Postgraduate Program 


Anatomy of the Head, Neck and Thorax 


Hours 


(a) Dissection 240 

Adequate material for dissection and stud}- is furnished, including adult, 
newborn and pienatal cadavers 

ib) Gross and Microscopic Anatom}' 80 

Fresh and prepared specimens are employed for demonstration and 
study The value of this material is enhanced by the use of photo- 
graphic projections 

(c) Surgical Anatomy 40 

The anatomic approach to surgery of the head and neck, including the 
tracheobronchial tree, is adequately covered 

Embryology 24 

This section covers the morphogenesis of the head and neck region 
as a whole, the nose, primitive pharynx and its derivatives, the 
external, middle and internal ear, and the larynx, trachea and lungs 

Histology and Pathology 180 

Four hours each week are devoted to lecture demonstration and group 
discussion of fresh and prepared histologic and pathologic material 
projected on the screen Two hours each week are given to the 
examination of slides under the microscope by the students, individually 
and in groups 

Physiology 30 

The physiology of the ear, nose and throat and the tracheobronchial 
tree are considered m detail, together with the practical clinical 
application of physiologic principles 

Bacteriology 72 

A basic and practical study, with particular reference to otolarj ngology 

Pharmacology 72 

Particular stress is given to local anesthetics, germicides, chemo- 
therapeutic agents, vasoconstrictors, antiallergics, water balance and 
postoperative fluid therapy 

Anesthesia 10 

The material covers local and general anesthesias, and their choice, 
problems, complications and premedication 

Allergy 20 

The material is concerned with the mechanism of anaphylaxis, 
diagnosis and treatment of protein sensitivity disease 

Neurosurgery 10 

Particular emphasis is given to the difference in approach and technics 
of the otologist and the neurosurgeon 

Dermatologv 10 

The material includes lesions of the epidermis and mucous membrane 
encountered about the head and neck, and syphilis, their diagnosis and 
treatment 
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Plastic and Maxillofacial Surgery 30 

The history and types of general plastic procedures and those of interest 
to the otolaryngologist are included. 

Bronchoesophagology 100 

This study includes the anatomy of the laryngotracheobronchial tree 
and esophagus and their diseases In addition, emphasis is given to 
the medical aspects of pathology of the chest Endoscopic technics and 
practice on the cadaver and laboratory animals are carried out 

Didactic Otorhinolaryngology 160 

The synonyms, etiology, pathogenesis, pathology, differential diagnosis, 
course, prognosis, complications and treatment of diseases of the ear, 
nose and throat are considered 

Surgical Procedures 30 

This includes didactic description and demonstration of surgical pro- 
cedures in otorhinolaryngology 

Clinical Seminars 100 

Presentation of patients from a diagnostic, therapeutic, educational or 
research standpoint 

Laboratory Technics 8 

This course is designed primarily to indicate valuable technics and 
problems associated with the preparation of pathologic material for 
examination, demonstration and publication 

Pediatric Aspects 6 

Emphasis is given to special problems encountered in juvenile patients 
with otolaryngologic diseases 

Stomatology 10 

A comprehensive survey of the development, function and pathology 
of the mouth and its component parts is presented 

Blood and Its Disturbances 4 

Blood dyscrasias, the clinical use of blood and its component parts, blood 
types and Rh factors are considered 

Psychosomatic Aspects 4 

The incidence of psychosomatic factors in clinical medicine requires 
some background and a therapeutic approach to functionad dis- 
turbances 

Otolara ngologic Forum 30 

Evening sessions are devoted to a discussion of the history of otolaryn- 
gology, current literature, presentation of papers and general cultural 
subjects 

Aviation Medicine 4 

The special aspects of barometric pressure differentials m otorhino- 
laryngology are considered 

Tuberculosis 6 

Clinical demonstration of phthisical lesions of the ear, nose and throat 
are presented 
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Surgical Clinics 30 

Anatomic and pathologic demonsti ations are given during the per- 
formance of surgical procedures 

Prosthetics 8 

The indications for and technic of prosthetic replacement of structural 
defects are demonstrated 

Special Problems 100 

Assignments are based on interest and aptitude of the student or 
are designed for those qualifying for a blaster’s degree in Otolaryn- 
gology 

Medicolegal Problems 6 

Courtroom procedure, expert witness testimony and other aspects are 
discussed 

Clinic Routine 

Supervised history taking, examination, diagnosis and treatment of 
outpatients are given 

Speech and Hearing Disorders 60 

Consideration is given to the major organic and functional disorders 
of speech and audition, together wnth a surv^ey of modern rehabilitative 
procedures 

Miscellaneous Subjects 100 

This material is covered by guest lecturers and demonstrators In 
addition, a minimum basic training in ophthalmology is included, which 
is a part of the working knowledge of the clinical otolarvngologist 


the name of the instructor for each hour The master plan schedule 
roughly outlines the entire course and indicates the transition in the 
character of the subject matter A sample weekly schedule from each 
quarter of the school 3'^ear illustrates this transition (forms C, D and E) 

CLINICAL POSTGRADUATE PROGRAM 

The purpose of the clinical postgraduate program is to give the 
trainee the opportunity to translate his theoretic knowledge to functional 
knowledge, to acquire clinical judgment, technical skill and the self 
confidence necessary to meet the problems of pnv'^ate, unsupervised 
practice The success or failure of this phase of training is dependent 
on the departmental staff, which must assist, advise and retain responsi- 
bility, while seemingly withdrawing from the active management of the 
clinical material 

Accepted residencies are not ahv'^ays acceptable There is no 
established standard for the institution and the resident to meet The 
American Medical Association, the American College of Surgeons and 
the American Board of Otolaryngolog}'' may accept a residency as 
adequate on a rather broad basis The American Board of Otolaryn- 
golog)^ which IS more closely concerned with the quality of the 
specialty, should not only establish a minimum requirement for resi- 
dencies but also outline the desirable amplification of those requirements 
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Monday 

Tuesday 

■Wednesday 

Thursday 

Priday 

Saturday 

9 00 
to 

10 00 

Osteology 

Anatomy 

dissection 

Didactic 

otolaryngology 

Anatomy 

dissection 

Differential 

diagnosis 

Anatomy 

dissection 

10 00 
to 

11 00 

Bacteriology 


Clmical, 

didactic 

demonstration 




11 00 
to 

12 00 


Allergy, 

didactic 



Pharmacology 




Luncheon Period 




1 00 
to 

2 00 

Embryology 
of the head 
and neck 




Pathology 

seminar 


2 00 
to 

3 00 


Surgical 

anatomy 

Histopathology 

Physiology 
of speech 
and hearing 



3 00 
to 

4 00 

4 00 
to 

5 00 

Anatomy and 
Histology of 
the nose and 
Sinuses 

Pathology 

Departmental 

seminar 

Pathology 

Microscopy 


FORM D SAMPLE 

SCHEDULE 

SECOND QUARTER 


Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

9 00 
to 

10 00 

Otolaryngology 
didactic and 
clinical 

, Tubercu 
losis of 
nose and 
throat 

Quiz conference 

Anatomy 

dissection 

Didactic 

otolaryn 

gology 

Physiology 
of upper 
respiratory 
tract 

10 00 
to 

11 00 


Microscopy Clinical, didac 
tic demonstra 
tion, lecture 


Differential 

diagnosis, 

clinical 

Anatomy 

dissection 

11 00 
to 

12 00 


Allergy 

Limcheon Period 




1 00 
to 

2 00 

Autonomic 
nervous system 

Labora 
tory tech 
nics 



Anatomy 

dissection 


2 00 
to 

3 00 

3 00 
to 

4 00 

Didactic Surgery Histopathology 

otolaryngology of the head 
and neck 

Interpretation of 
roentgenograms 

Physiol 
ogy of 
speech and 
hearing 



4 00 
to 

5 00 

Surgery of nose 
and sinuses 


Departmental 

seminar 

Psycho 
somatic 
aspects of 




otolaryn 

goloey 


5 00 
to 

6 00 


Stomatoi 

ogy 
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FORM E SAMPLE SCHEDULE THIRD QUARTER 



Monday 

Tuesday 

M ednesdaj 

Thursday 

Priday 

Saturday 

9 00 
to 

10 00 

Organization 
and function 
of a broncho 
scopic clinic 

Mechanical 
problems of 
foreign 
bodies 

Medical 
aspects of 
bronchial 
and pul 
monnrj 
pathology 

Anatomy of 
tracheobron 
clilal tree 

Medical as 
pccts of 
bronchial 
and pul 
monary 
pathology 

Medical 
aspects of 
bronchial 
and pul 
monary 
pathology 

10 00 
to 

11 00 

11 00 
to 

12 00 

Technic of 
endoscopy 

Toreign bodies 
In air and 
food passages 

Anesthesia 

In peroral 
endoscopy 

Didactic 

and 

clinical 

demonstra 

tion 

Surgery of the 
larsnx, larjn 
goflssurc, 
arj tenoid 
transposition, 
trachcotomj , 
laryngectomy 

Clinical 

differential 

diagnosis 

Outpatient 

clinic, 

examining 

technic 




Luncheon Period 



1 00 
to 

2 00 

Mechanical 
problems of 
foreign bodies 

Benign 
tumors of 
the laryn\ 

Carcinoma 
of the 
larynx 

Physiology, 
pathology of 
bronchial 
obstruction 

Diseases of 
the lary nx 

In infants 
and children 


2 00 
to 

3 00 

Relation of up 
per to lower 
respiratory 
tract infections 

Endoscopy, 

animal 

hospital 

Histopa 

thology 

Endoscopy, 

animal 

hospital 

Endoscopy, 

animal 

hospital 

Endoscopic 

clinic 

3 00 
to 

4 00 

Ward rounds, 

County 

Hospital 






4 00 
to 

5 00 


Carcinoma 
of larynx- 
principles 
of therapy 

Depart 

mental 

seminar 

Pulmonary 

suppuration, 

bronebog 

rapby 

Inhalation 

therapy 

Pathology of 

bronchial 

tumors 



Because of the accelerated postwar program, the department of 
otolaryngology at the University of Illinois restricted the clinical phase 
of specialist training to a one year residency We anticipate that con- 
ditions in 1949 will permit us to establish a two year program which 
will better meet the standard we haA'^e set as our objective 

The residency should be divided into two distinct phases, junior 
(resident fellow) and senior (resident) The resident fellow con- 
tinues his anatomic study by dissection and by acting as proctor and 
prosector for the basic postgraduate student His personal dissection 
IS directed to operative procedures of various types, so that a pattern 
of action is established before he encounters the living problem He 
takes his place in the outpatient clinic where, under the guidance of 
experienced clinicians, he is inducted into the routine of clinical practice 
He IS responsible for the history and examination of such patients 
admitted to the hospital service and for the progress notes to be made 
He accompanies the resident and the members of the faculty on ward 
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rounds After receiving directions and observing technics, he is 
responsible for changing dressings of surgical patients He acts as 
second or third assistant at major surgical procedures and as first 
assistant at minor surgical proceduies until he can take over as a 
surgeon At first, his minor operative piocedures will be supervised by 
a member of the staff or by a resident, who will act as assistant and 
mentor As his ability increases, his supervision will decrease, so 
that he will develop a greater sense of self reliance and a true knowl- 
edge of his own competence 

The resident is responsible for all hospital patients and for the 
resident fellow He has the aforementioned duties pertaining to the 
training of his junior He has outpatient clinic duties, particularly in 
regard to postoperative therapy He responds to requests for con- 
sultation from other departments accompanied by a member of the 
staff, who acts as counselor At major surgical procedures he acts 
as surgeon, after having had some experience as first assistant Once 
he assumes the role of surgeon, he maintains it, and a member of the 
faculty who may scrub with him acts as first assistant, except when 
invited to illustrate a variation of technic As soon as possible, direct 
supervision is withdrawn, so that the self confidence may be developed 
before the resident departs to carry the responsibilities of private prac- 
tice One of the difficulties encountered in the postgraduate program is 
in restraining the enthusiasm of the staff for performing operations 
instead of teaching and directing the surgery We cannot too strongly 
emphasize this point When, on completing his residency, the otolarjm- 
gologist moves to a small community, he should be an experienced, 
capable surgeon competent to consummate creditably any procedure he 
will encounter This status he must acquire as a resident, and he can 
accomplish this end only by performing operations Watching others 
IS a part of his training, but it cannot replace the actual performance 
of surgical procedures 

The residents prepare and present cases at the weekly departmental 
seminars and enter into the discussion that follows We have estab- 
lished the otolaryngologic forum, which meets in the evening on the 
second Thursday of the month The forum program is arranged and 
presented by the residents The subject matter includes the historical 
background of the specialty, reports from foreign literature and, on 
occasion, interesting material of nonmedical character All residents in 
the Chicago area are invited to participate in this and other evening 
sessions for our residents They are also welcomed at our departmental 
seminar and at the didactic portions of the postgraduate course of which 
they are informed through the weekly schedules we send to institutions 
in the area vhich have residents in otolaryngology Our residents are 
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FORM F DIDACTIC AND CLINICAL REFRESHER COURSE 
Laryngology, Rhmology and Otology 


9 00 
to 

10 00 

Alondny 
Cmematog 
rapliy of 
ear nose 
and throat 

Tuesday 
Otitis media 
in children 

Wednesday 

Esophngos 

eopj 

Thursday 
Otolnrjn 
gologic 
aspects of 
allergy 

Pridaj 
Manage 
ment of ob 
struction of 
respiratorj 
tract 

Saturday 
4iCute in 
fections of 
upper 
respiratory 
tract 

10 00 
to 

11 00 

Diagnostic 

procedures 

Functional 
tests of 
hearing 

Osseous com 
plications of 
rhinogenic 
origin 


Chronic 

otorrhea 

Otogenic, 
rhinogenic, 
and pharyn 
geal com 
plications 

11 00 
to 

12 00 

Speech 

iudiomctn 

Obturators 
of somato 
prosthesis 

Manage 
mcnt of 
bulbar polio 
myelitis 



12 00 to 2 00 

Luncheon Period and Round Table Discussion 


2 00 
to 

3 00 

Surgery of 
the neck 

4.vintlon 

medicine 

Olflcc pro 
ccdures 

LnrjHgcnl 

surgen 

Stomatol 

ogj 

Nasal frac 
tures 

3 00 
to 

4 00 

Antibiotics 

Bearing 

aids 

Departmental 

seminar 

Labyrln 

thine 

hydrops 

Rhinoplastic 

surgery 

Malignant 

neoplastic 

disease 

4 00 
to 

6 00 

Applied 
anatomj of 
the sinuses 

Benign 
tumors of 
thelarjnv 


Status of 

labjrinthine 

fenestration 

Hemorrhagic 
lesions of 
the nose 
and mouth 

Cancer 

manage- 

ment 

0 ‘5 





Informal 

dinner 



FORM G BASIC REFRESHER COURSE 
Laryngology, Rhmology and Otology 



Monday 

Tuesday 

Wednesdaj 

Thursday 

Pnday 

Saturday 

9 00 
to 

10 00 

Embryology 
of the head 
and neck 

Certain basic 
aspects of 
pathology 

Anatomy of 
the brain 
and cranial 
nerves 

Anatomy of Anatomj of 
the larynx, the temporal 

tracheo bone 

bronchial tree 
and esophagus 

Physiology of 
the upper 
respiratory 
tract 

10 00 
to 

11 00 

11 00 
to 

12 00 






Anatomic m 
terpretation 
of roentgeno 
grams 




Luncheon Period 



1 00 
to 

2 00 

Review quiz 

Review quiz 

Review quiz 

Review quiz 

Review quiz 

Review quiz 

2 00 
to 

3 00 

Anatomy of 
the head 
and neck 

Anatomy of 
the head 
and neck 

Histopa 

thology 

Histopa 

thology 

Anatomy of 
the nose and 
paranasal 

Temporal 
bone surgery 


sinuses 

S 00 
to 
i 00 


i 00 
to 
5 00 


Departmental 

seminar 
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expected to attend the meetings of the Chicago Laryngological Society „ 
on the first Monday of the month They are encouraged and assisted 
in the preparation of material for publication' They paiticipate in under- 
graduate teaching The transition from student to teacher, which had its 
beginning in the basic course, is intensified during the residency, so that 
a new personnel is developed to augment and stimulate our own depart- 
ment and the departments of otolaryngology of other institutions 


FORM H COURSE IN BRONCHOESOPHAGOLOGY, UNIVERSITY OF 
ILLINOIS COLLEGE OF MEDICINE 
First Week 



Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 


University of 
Illinois 

University of 
Illinois 

St Lukes Hospital 

University of 
Illinois 

Children’s Hospital 

St Luke’s 
Hospital 

9 00 



Lectures 





Organization and 
function of a 
bronchoscopie 
clinic 

Room 168 

Anesthesia 

Room 16S 

Benign tumors of 
the larynx 
Conference 
room M3 

Carcinoma of the 
larynx 

Room 168 

Disease of the 
larynx in infants 
and children 

Pathology of 
bronchial tumors 
Conference 
room M3 

10 00 

Demonstration 

Clinic 

Clinic 

Demonstration 

Clinic 

Clinic 

11 00 

Technic of laryn 
goscopy, bron 
choscopy, 
esophagoscopy 

Lecture 

Foreign bodies in 
the air and food 
passages 

Anesthesia in per 
oral endoscopy 
Room 446 

Indications for 
laryngoscopy 

Mam 10 

Surgery of the 
larynx Laryngo 
fissure, arytenoid 
transposition, 
tracheotomy, 
laryngectomy 
Anatomical 
Laboratory, 

10th floor 

Pediatric clinic 
in laryngology 

Indications for 
bronchoscopy 
Main 10 

12 00 



Luncheon Period 



1 00 



Lectures 



Clinic 


Anatomy and 
pathology of the 
larynx 

Room 168 

Mechanical prob 
lems of foreign 
bodies 

Room 168 

Carcinoma of the 
larynx Pnn 
ciples of therapy 
Room 168 

Anatomy of the 
tracheobronchial 
tree 

Room 168 

Mechanical prob 
lems of foreign 
bodies 

Room 168 

(optional) 

2 00 



Practical Work and Demonstrations 



4 00 

Anatomical lab 
oratory 

10th moor 

Lecture 

Animal hospital 
Room 546 

Lecture 

Anatomical labo 
ratory 

10th floor 

Seminar 

Animal hospital 
Room 546 

Lecture 

Animal hospital 
Boom 546 

Lecture 

All afternoon 
sessions 

Research and 
educational hos 
pitals. University 


Relation of upper 
to lower respira 
tory tract infec 
tions 

Room 168 

Speech disorders 
Room 16S 

Department of 
otolaryngology 
Room 168 

Physiology and 
pathology of 
bronchial ob 
struction 

Room 168 

Pulmonary sup- 
puration bron 
chography inhala 
tion therapy 

Boom 168 

of Illinois 

Boom 446 


Available residencies to a great extent determine the scope of the 
educational program in the training of specialists We have four 
residencies at the University of Illinois Hospitals and twelve at the 
Illinois Eye and Ear Infirmary There are seven residencies at the 
Veterans Hospital at Hines, 111 , which are closely affiliated with our 
department The Cook County, Presbyterian, Michael Reese and 
St Luke’s Hospitals cooperate with our program by referring their 
selected residents to us for basic training and by participating in our 
educational activities 
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^ EXTENSION COTjKSE 

Extension courses m the specialties are divided into two categories 
One, the refresher course, covers material the specialist has covered in 
the past and brings it up-to-date , the other is instructional and pertains 
to particular subdivisions of the specialty 

FORM I COURSE IN BRONCHOESOPHAGOLOGY, UNIVERSITY 
ILLINOIS COLLEGE OF MEDICINE 
Second Week 


Monday 

Children’s Hospital 
Lecture 

Bronchoscopy In 
infants and 
children 


Biplane fluoros 
copy 


Clinic 

Bediatric clinic 
in bronchoscopy 


Mechanical prob 
lems of foreign 
bodies 

Room 168 


Anatomical labo 
ratory 

loth floor 
Lecture 

Tuberculosis of 
the bronchus, 
fungous diseases 
Room 168 


Tuesday 

University of 
Illinois 


Clinic 


Indications for 
esophagoscopy 
Boom 440 

Lecture 

Hypopharynx 
anatomy and 
pathology 
Room 168 


Diagnosis and 
treatment of 
bronchial tumors 
Room 168 


Animal hospital 
Room 546 


Lecture 

Thoracic surgery 
Room 168 


Wednesday 

St LulvC’s 
Hospital 


Lecture 

Endoscopic 
photography 
Conference 
room M3 

Clinic 

Diseases of the 
esophagus 
Main 10 


Thursday 

University of 
Illinois 

Lecture and 
Demonstrations 

Surgery of the 
neck 

Anatomical 
Laboratorj, 
lOth floor 


Lecture 

Diseases of the 
esophagus 
Room ICS 


Friday 

Children’s 

Hospital 


Lecture 

Disease of the 
esophagus in 
children 


Clinic 

Pediatric clinic 
in esophagoscopy 


Luncheon Period 
Lectures 

Mechanical prob Carcinoma of the 

lems of foreign esophagus 

bodies Room 168 

Room 168 


Practical Work and Demonstrations 

Anatomical labo Animal hospital 
ratory Room 546 

lOth floor 


Seminar Lecture 

Department of Mediastinitis 

otolaryngology Room 168 

Room 168 


Gastroscopy 
Room 168 


Review of all en 
doscopic technics 

Animal Hospital 
room 546 


I 


Refreshei Courses — It is well to bear in mind that the refresher 
course is not intended to teach totally new material The physician who 
enters such a course will be disappointed if he seeks knowledge of an 
unfamiliar kind The refresher course can only recall the old and add to 
it the more modern concepts and applications These courses are 
fairly standard as to makeup, but the individual subjects may change, 
and the material of each subject may be handled somewhat differently 
Refresher courses divide themselves into the two main divisions 
of postgraduate training namely, basic and clinical The former is 
designed to meet the needs of two types the young clinician who 
has had the basic and clinical training but requires that his knowledge 
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be refieshed and synthesized for, as an example, the American Board 
examination, and the old clinician who wants to reenforce the foundation 
on which his clinical technics are based The clinical refresher course, 
while designed primarily for the physician m the small community who 
has greater difficulty in keeping up with the constant changes that occur 
in theory and practice, is beneficial to all as a thought-provoking con- 
gress of colleagues with similar problems (forms F and G) Another 
variety of instructional refresher course is that designed to meet the 
needs of the general practitioner in the community which lacks, or is 
too small to warrant, the presence of an otolaryngologist Such a 
course should emphasize diagnosis, prognosis and treatment and should 
also indicate the situations which would require the general practitioner 
to seek specialist aid It should be a highly practical course, shorn of all 
theorizing and of all the complex mechanism of abnormal physiology 
and pathology It is not a course for specialists, nor is it designed to 
make specialists of its participants 

Subspecialty and Technical Courses — In addition to the refresher 
courses, there are the subspecialty and technical courses, designed to 
give intensive training in a small phase of otolaryngology or to give 
technical training regarding specific procedures These courses are 
necessary because of a lack of sufficient, well balanced residencies 
covering all phases of training, and because many persons find that the 
infrequent application of technic tends to dull skill These instructional 
courses are short — one to two weeks — and treat a single type of 
problem While the variety of courses is great, certain ones have proved 
popular over a long period and may be considered as standard They are 
courses in (1) bronchoesophagology, (2) temporal bone surgery, (3) 
plastic surgery, (4) neck surgery, (5) histopathology of the ear, nose 
and throat, (6) hearing rehabilitation and (7) clinical audiometry 
(Forms H and I present a sample schedule of the course in broncho- 
esophagology ) 


SUMMARY 

A review of the requirements of postgraduate education in otolaryn- 
gology and certain of the difficulties encountered in meeting the problem 
reveal the scope of the task ahead To give one course is relatively 
simple , to give a series of courses is not too difficult, but the integration 
of an all-inclusive program requires time, effort and cooperation The 
cooperation which must come from the administrative offices of the 
college and from the other departments cannot be too strongty emphasized 
The medical college must recognize its responsibility to the public in 
providing the postgraduate training of the specialist It can no longer 
create the physician and leai e to him the task of finding further training 



80 


ARCHIVES OF OTOLARYNGOLOGY 


where and how he can The examining boards have determined 
minimum standaids, and the medical colleges must meet this minimum 
with a formal training piogiam The University of Illinois is cognizant 
of the broadened academic requirements It has assisted and supported 
the departments that assumed the necessary task, and it looks forward 
to the greater place that postgraduate training is to take m the picture 
of medical education The department of otolaryngology will be happy 
to share the results of its efforts in the developing of programs at other 
institutions, and it cordially invites ciiticism that it may improve its 
^own program 

1853 West Polk Street 



CHORDA TYMPANI NERVE SECTION AND 
TYMPANIC PLEXECTOMY 

New Technic Used in Cases of Deafness, Tinnitus and Vertigo 

SAMUEL ROSEN, MD 
NEW YORK 

I N a recent issue of the Archives of Otolaryngology I ^ reported 
on a new technic used in surgical fenestration of the labyrinth This 
technic consisted of avulsing the chorda tympani from its attachment 
to the facial nerve and laying it over the fenestra nov-ovahs as a pedicle 
graft (fig 1) The chorda was thus interposed between the mem- 
branous labyrinth and the tympanomeatal flap The prime purpose of 
this use of the chorda tympani was to protect the membranous labyrinth 
and the perilymphatic space mechanically from the untoward effects 
of blood and inflammatory products coming mainly from the tympano- 
meatal flap It was thought that reducing postoperative labyrinthitis in 
this way might give better hearing results 

All of the first 8 consecutive patients who underwent the chorda 
tympani nerve graft operation ^ had a decibel loss of 25 or less within 
two weeks By the fifth postoperative week the majority had a decibel 
loss of IS or less Of the first 5 patients, in whose cases seven months 
had elapsed since operation, 3 heard normally (5 decibel loss or less) 
When these early results were compared with those of surgeons 
using the routine fenestration technic it was seen that the results with 
the chorda tympani technic were 5 to 20 decibels better 

The year end results of all 8 consecutive operations in which the 
chorda tympani nerve graft was used are reported here (table) Each 
patient was measured over the full range of frequencies at every exami- 
nation, but, for simplicity of presentation, the audiometnc reading for 
the 1024 frequency only is given This reading is representative of the 
entire range of frequencies All 8 patients had a successful result 
(30 decibels or better) Six of the 8 patients had hearing of 15 decibels 
or better, which can be regarded as normal 

From the Otolaryngological Service, Mount Smai Hospital 
Read before the Meeting of the Section on Otolar 3 'ngology of the New 
York Academy of Medicine, Dec IS, 1948 

1 Rosen, S Chorda Tjmpani Nerve Graft A Preliminary Report of a 
New Technique Used in Surgical Fenestration of the Labyrinth, Arch Otolaryng 
47 428 (April) 1948 
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In certain cases of very severe tinnitus, vertigo and deafness there 
has been prompt relief of symptoms after a one stage operation com- 
bining fenestration, section of the chorda tympani and tympanic 
plexectomy 



Fig 1 — The chorda tympam nerve covers the membranous labyrinth in the 
fenestra 


TECHNIC 

The chorda is freed from the drum and avulsed from the facial nerve After 
the tympanomeatal flap is completed and placed in its final position, an incision 


Audiometer Reading at 1024 in 8 Consecutive Cases in Which the 
Chorda Tympani Nerve Graft Technic IVas Used 



P W 

N E 

P S 

E T 

M B 

M i 

B A 

P S 


Preoperative 

50 

60 

50 

65 

60 

45 

55 

55 


Postoperative 2wk 

25 

Clot 

20 

25 

25 

25 

25 


Median 

25 

3 mo 

Otitis 

Heod 

cold 

10 

15 

15 

10 

15 

25 

10 

6 mo 


5 

10 

25 

10 

10 

5 

25 

10 

9 mo 

5 

5 

10 

30 

5 

10 

15 


10 

12 mo 

5 

6 

10 

25 

10 

15 

15 

so 

13 


IS made through the meatal skin about 3 mm from the drum beginning at 2 
o’clock on the right side or 10 o’clock on the left side and ending at the inferior 
free edge of the tympanomeatal flap The tympanic membrane with attached 
meatal skin is then carefully lifted out of its annulus and reflected above, bringing 
into view the hypotympanum, the inner tympanic wall, the tympanic plexus, the 
eustachian tube, the inner aspect of the malleus, the tendon of the tensor tympani 
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I/im cuimeous membrane 
of external auditonj canal 



Fig 2 — After the tympanomeatal flap is completed the skm of the canal close 
to the drum is incised from 2 o’clock on the right side or 10 o’clock on the left side 
to the inferior free edge of the flap 



Fig 3 — The tympanic membrane is lifted out of the annulus and reflected 
upward along with the rest of the flap thus exposing the tympanic cavity / N 
mdicates Jacobson’s nerve, r zy, the round window, c t the chorda tympani 
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muscle, the round window, the entire stapes and the facial nerve The plexectomy 
may now be performed with ease and in full view with appropriate dental scraping 
instruments (figs 2 and 3) By this technic the inner tympanic mucosa and 
Jacobson’s nerve can now be adequately removed for histologic study Figure 
4 IS a section of a portion of the t 3 'mpanic plexus removed during operation It 
was prepared and studied by Dr Joseph H Globus He reported as follows 
“The scraping from the inner t 3 'mpanic wall on microscopic examination contains 
several small nerve trunks cut on cross section Here and there are structures 
simulating nerve fibers in oblique plane They are embedded in fairly dense 
connective tissues with islands of bone irregularly distributed in the field ” 

The fenestra is then made and is covered with the chorda, and the tympano- 
meatal flap is placed in its final position 

In some instances section of the chorda and destruction of Jacobson’s nerve 
alone may be desirable, without fenestration of the labyrinth They can be done 



Fig 4 — Section of the tympanic plexus removed from a patient 


easily through the external auditory canal in a way similar to that described by 
Lempert“ except that the incision made through the posterior canal wall should 
begin at 10 o’clock on the right side and 2 o’clock on the left side After the drum 
IS reflected upward the chorda tympani can be seen traversing the tympanum 
upward just internal and behind the bony annulus With a dental hook it can 
be pulled outward and sectioned (fig 5) 

REPORT OF CASES 

C -^SE 1 — ^F L , a 42 year old married woman, with one child, had noted 
progressive deafness m both ears since the age of 17 Bilateral tinnitus began at 
that time and increased along with the deafness Even though the deafness became 

2 Lempert, J Tympanosympathectomy A Surgical Technic for the 
Relief of Tinnitus Aurium, Arch Otolaryng 43 199 (March) 1946 
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profound, the constant roaring and hissing tinnitus persisted and increased in 
intensity until during the past three to four years it became unbearable The tin- 
nitus was always worse in the right ear She sought relief only for the tinnitus 
Inasmuch as the fenestration performed for otosclerosis often relieves tin- 



Fig 5 — Tympanic denervation and section of the chorda tympani {c t) 
performed through the external canal , b g p indicates the bony grooves of the 
tympanic plexus 



Fig 6 — Audiograms of F L (case 1) A, preoperative thresholds of the right 
ear , B, those obtained eleven months after the operation , C, preoperatn e thresholds 
of the left ear, D, those obtained three months after the operation Crosses 
represent the hearing for air conduction, circles, that for bone conduction 


nitus and because occasional good results had been reported vith “hmpano- 
s\ mpathectomj ,” I decided to try combining both procedures — finallv corenng 
the fenestra with the chorda tympani This was done on tlie right ear, Julj 29, 
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1947 The stapes was fixed The patient’s tinnitus disappeared at once and she 
states that the hearing has improved so that she can use the telephone now for the 
first time in many years In figure 6 audiogram A shows the preoperative thresh- 
olds of hearing and audiogram B the thresholds eleven months after the operation 

One year later, the left-sided tinnitus became increasing!}’’ unbearable, and on 
July 19, 1948, at the patient’s request, fenestration and tympanic plexectomy were 
done The chorda was left intact on this side The patient’s tinnitus has 
diminished markedly on this side but has not completely disappeared However, 
she has no complaints 

In figure 6 audiogram C shows the preoperative thresholds and audiogram D 
the thresholds three months after the operation 

Case 2 — L S , 21 years old, the mother of a 4 month old baby, had pro- 
gressive bilateral deafness for a few years with intermittent high-pitched tinnitus, 
much greater in the right ear For one and a half years prior to examination she 
had attacks of vertigo every few weeks with constant tinnitus in the right ear 
There was no tinnitus in the left ear The attacks of vertigo in the past eight 
months had increased in severity and frequency until she could not attend her 
infant Some of the vertiginous episodes were accompanied by nausea and 


iza zie sia 1024 204a 4096 




Fig 7 — Audiograms of L S (case 2) chart at left, preoperative thresholds 
of the right ear, chart at right, thresholds eight months after the operation 
Crosses represent the hearing for air conduction, circles, that for bone conduction 


vomiting and lasted several hours Caloric responses were slightly less marked 
on the right On March 16, 1948, a one stage procedure including fenestration, 
tympanic plexectomy and section of the chorda was done The stapes was fixed 
Since the initial surgical vertigo, which was present during the first ten days after 
the operation, there has been no vertigo or tinnitus If the vertigo and the tinnitus 
had persisted, destruction of the entire membranous labyrinth could have been done 
subsequently 

In figure 7 the audiogram on the left side shows the preoperative thresholds of 
hearing and the audiogram on the right the thresholds eight months after the 
operation 

In casting about for a possible explanation for the phenomena 
observed in the cases in which the chorda tympani nerve graft was used 
and the cases described in this paper, I encountered the theoretic work 
of Dr Daniel E Schneider ® on a new theory of hearing The essence 
of this concept is that there are two sonic systems in man one the 

3 Schneider, D E VI The Growth Concept of Nervous Integration, J, 
Nerv & Ment Dis 105 124 (Feb ) 1947 
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Fig 8 — Connections of the facial nerve m the temporal bone Note the branch of the nervus intermedins communicating with the 
vestibular portion of the eighth nerve in the internal acoustic canal (From Cunningham^) 
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more recent cochlea and the other the older, primitive sonic system 
derived from the lateral line organs of aquatic vertebrates In these 
primitive anin^als the seventh and ninth nerves carry the sonic and 
equihbratory impulses to the brain stem This primitive internal sonic 
system includes the connections between the petrosal and the genicu- 
late ganglion Schneider and Brodsky ^ had shown, on the basis of 
dental pathology, that there was a possibility that the tympanic plexus 
could be reflexly stimulated to produce tinnitus and possibly vertigo 
They suggested denervation of the tympanic plexus 

The chorda tympani and the tympanic plexus are derivatives of 
this primitive system The chorda tympani is the continuation of the 
nervus intermedins which, according to Cunningham’s ® “Textbook 
of Anatomy,” communicates with the vestibular branch of the eighth 
nerve in the internal auditor) canal It is possible that the old sonic 
system is connected with the newer sonic system via the geniculate 



Fig 9 — Scheme of the origin and distribution of the acoustic nerve Note the 
branch of the nervus intermedius communicating with the vestibular portion of 
the eighth nerve m the internal acoustic canal (From Cunningham®) 

ganglion Impulses in the chorda tympani could thus find their way into 
the labyrinth (figs 8 and 9) At present this is only a hypothesis 
but It should perhaps be fully explored 

According to Schneider’s concept, the internal sonic system operates 
normally at a high inaudible frequency and cooperates with external 
hearing Therefore, the hearing of external sound is not ordinarily 
interfered with bv the internal sonic system In the various syndromes 
of deafness, tinnitus and vertigo this primitive sonic system becomes 
irritated or deficient As a result, internal vegetative sound, normally 
unheard, probably becomes audible As the stapes becomes fixed, 

4 Brodsky, R H Tympanic Plexus Tinnitus Versus Reflex Dental Tinnitus, 
New York J Dent 16 108 (March) 1946 

5 Cunningham, D J Cunningham’s Textbook of Anatomy, ed 8, London, 
Oxford University Press, 1944 
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external sound is shut out Then the sound from the primitive s)^stem 
becomes louder As the deficienc\ or the irritation of the internal 
sonic system progresses, the tinnitus thus set up becomes increasing!}^ 
se\ere Because the chorda which supplies the anterior two thirds 
of the tongue with taste is connected with the nenms intermedius 
through the geniculate ganglion, it is entirely possible that stimulation 
of the chorda t} mpani ma} affect \ estibular function directl} and 
cochlear function indirectly 

In the light of this, the procedure of section of the chorda and 
tympanic plexectomy w^ould constitute a partial denerv^ation of the 
internal sonic s}stem In searching the literature I have found no other 
theor} postulating an internal some S 3 stem which includes the chorda 
tympani as an important element Otolar} ngologists are all familiar 
w ith Costen’s ® syndrome in w Inch a malfunctioning temporomandibular 
joint gives rise to unilateral tinnitus and glossodynia These symptoms 
subside on correction of the bite Sejdell" reported on 175 cases of 
Costen’s s} ndrome in, w Inch among other s} mptoms, there w ere tinnitus 
(69 cases), deafness (68 cases), vertigo (31 cases) and s} mptoms of 
involvement of the tongue (27 cases) These symptoms are presumablv 
in part due to compression of the chorda t) mpani nerve m its close 
proximity to the malfunctioning jaw joint, and perhaps to irritation 
of the tympanic plexus 

The procedure, therefore, of cutting the chorda tympani and using 
it as a graft to protect the membranous labyrinth may thus produce 
a twofold effect on one hand, mechanical, protective and, on the other 
physiologic, m that irritative impulses traveling to the labyrinth via the 
chorda are thus interrupted 

One might object to the emphasis on the chorda as having some 
beneficial effects in the cases reported by pointing to fenestration alone 
as capable of producing such effects However, I am reporting this 
because in my experience fenestration alone and v arious mechanical 
refinements have not produced as speedy a return of good hearing or 
such a high degree of recovery of hearing, or such a dramatic abolition 
of vertigo From the quality of the results thus far I suspect that 
section of the chorda tjnnpani may have a profound influence on 
the internal state of the labyrinth and may have contributed to the 

6 Costen, J B A Syndrome of Ear and Sinus S 3 Tnptoms Dependent upon 
Disturbed Function of the Temporo-Mandibular Joint, Ann Otol , Rhin & 
Laryng 43 1 (March) 1943 

7 Seydell, E C , in discussion on }Vood\vard, F The Use of a Temporary 
Inexpensive Bite Block to Determine the Relationship of a Closed Bite and ' 
Tempora-Mandibular Joint Symptoms, Tr Am Otol Soc 31 145, 1941 
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unusual hearing results m 8 cases observed over a period of a year 
Furthei research in this diiection is in progress to test this hypothesis 
Finally, it must again be emphasized that only after long and perfected 
practice on the cadaver should any of these procedures be attempted on 
the living patient ® 

8 Rosen, S Learning the Lempert Fenestration Operation, Arch Otolaryng 
45 335 (March) 1947 Maxwell, J H Training of Surgeon and Selection of 
Patient for the Fenestration Operation, ibid 46 539 (Oct ) 1947 



REHABILITATION OF THE LARYNX IN CASES OF 
BILATERAL ABDUCTOR PARALYSIS 

Open Approach to Arytcnoidectomy, with Report of the Past Four Years' Experience 

DE GRAAF WOODMAN, MD 
NEW YORK 

AT THE Annual Session held m San Franciso in 1946, Dr Joseph D 
Kell}^^ of New York, addressed this Section on the subject of 
lai^ngeal surgery for bilateral abductor paralysis In his paper he 
made the following statements 

one can sum up the situation in regard to bilateral abduction muscular 
paralysis by saying that there are two definite surgical procedures which have 
been tried and not found wanting according to statistics of successful results 
up to the present time There is the posterior approach of Dr [Brien T ] 
King - with the attendant mobilization and fixation of the arjrtenoid cartilage 
to the alae of the thyroid cartilage And the second procedure may be described 
as the arj'tenoidectomy in which a direct approach is made to the arytenoid 
cartilage through a window made in the thyroid cartilage 

Many have agreed with Dr Kelly that arytenoidectomy is prefera- 
.ble to rotation and lateralization of the cartilage, but have not accepted 
his window approach as offering sufficient room for such a meticulous 
dissection To the inadequate exposure are added the difficulties of 
hemostasis, which may occur in such a restricted field 

To those who prefer a wide exposure, the open, posterior approach ^ 
has had its appeal This is achieved by releasing the thyroid cartilage 
from Its cricothyroid joint, permitting a inch (3 8 cm) exposure 
of the operative field This approach, together with the technic for the 
removal of the articular part of the arytenoid cartilage and the laterali- 
zation of the vocal cord to the thyroid cartilage, has been used by several 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninety-Seventh Annual Session of the American Medical Association, Chicago, 
June 23, 1948 

1 Kelly, J D Surgery of the Larynx in Bilateral Abductor Paralysis, 

J A M A 134 944 (July 12) 1947 

2 King, B T A New and Function Restoring Operation for Bilateral 
Abductor Cord Paralysis Preliminary Report, JAMA 112 814 (March 4) 
1939 Morrison, L F Further Observations on the King Operation for Bilateral 
Abductor Paralysis, Ann Otol , Rhin & Laryng 54 390 (June) 1943 

3 Woodman, De G A Modification of the Extralaryngeal Approach to 
Arytenoidectomy for Bilateral Abductor Paralysis, Arch Otolaryng 43 63 (Jan ) 
1946 
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laryngologic surgeons during the past four years with successful results 
m a senes of cases 

PROCEDURE 

If a prehmmary tracheotomy has not been done, the patient is pre- 
pared uuth use of local anesthesia, with the placement of an intra- 
tracheal tube (under guidance of the lar 3 mgoscope) The tracheotomy 
may then be performed with local anesthesia, or intravenous anes- 
thesia may be started and the tracheotomy done with the patient under 
general anesthesia 

1 After tracheotomy, an incision is made along the anterior border 
of the sternocleidomastoid muscle at the level of the upper edge of the 
thyroid cartilage and carried down to the level of the cricoid cartilage 
(The transverse incision, located one-third the way down from the 
upper edge of the th 3 T 0 id cartilage, is optional ) 

2 The sternocleidomastoid muscle is retracted, exposing the pos- 
terior edge of the lateral th 3 moid cartilage, with the thyrohyoid muscle 
attached anterior to its posterior edge and the inferior pharyngeal con- 
strictor muscle attached to its posterior edge and to the inferior cornu 
The attachment of the inferior cornu to the cricoid cartilage is a 
key landmark 

3 A vertical incision is made along the posterior edge of the lateral 
thyroid cartilage and the inferior cornu down to and through the 
perichondrium The inferior constrictor muscle is separated posteriorly, 
the cartilage is hugged closely, and the perichondrium is elevated around 
the posterior edge onto its mesial side sufficientl 3 '- to free it of attach- 
ments to the inferior constrictor muscle 

The facet-like joint between the inferior cornu and the cricoid 
cartilage is then separated The incision is carried through the peri- 
chondrium on the lateral wall of the cricoid cartilage and continued 
vertically upward until the subperichondrial dissection of the arytenoid 
cartilage has been accomplished When dissection of this structure 
has been done, the joint is disarticulated A traction ligature is then 
placed around the middle portion of the arytenoid cartilage, and the 
cartilage is rotated laterally With the aid of this traction ligature, 
the vocal process can be well exposed A curved atraumatic needle 
with 0 chromic surgical gut is passed around the vocal process, care 
being taken to keep it in the submucosa and to pass it through and to 
include some of the fibers of the vocalis and the thyroarytenoid muscles 
After placement of this suture, all the arytenoid cartilage is removed 
except the nonarticular part associated with the vocal process The 
cord suture is then drawn laterally and tied around the inferior cornu 
of the thyroid cartilage , and this, in turn, may be reenforced by anchor- 
ing the suture to the anterior edge of the sternocleidomastoid muscle 
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If the attachment of the cord to the inferior cornu should cause too 
much lowering of its horizontal plane, this fault may be overcome 
by the optional attachment through a inch (0 32 cm ) drill hole 
anterior to the posterior edge of the thyroid cartilage at the desired 
level 

Before the wound is closed the lar} nx is inspected with the laryngo- 
scope and careful note made of the position of the cora 

Closure is made by bringing the inferior constrictor muscle back into 
place with a few separate sutures Interrupted sutures close the skin, 
a Penrose dram being left in the lower end of the wound and removed 
on the fourth postoperative day 

ANALYSIS 

An analysis w^as made of the data on 24 cases contributed by eight 
laryngologic surgeons Fifteen of these cases came under my own 
observation, either at operation or at the follow-up examination Nine 
cases w'ere contributed in response to a questionnaire sent to other 
surgeons who performed this operation 

In all but 3 of these cases the abductor paralysis resulted from 
paralysis of the vocal cords after thyroidectomies The twenty-sixth 
postoperative day was found to be the average time at which the trache- 
otomy tubes might be removed In a case of a disturbance diagnosed 
as psychoneurosis, anxiety state, the patient still wears a tube in spite 
of adequate airway, as proved by laryngoscopy and bronchoscopy and 
by full corking In only 4 cases was a feeding tube needed after 
operation 

The voice was found to be better in 13, adequate m 9 and w^orse 
in 2 cases A glottic chink of 3 to 5 mm resulted in a better voice, 
as a rule, whereas with a 5 to 6 mm space the voice was adequate 
Those patients with poor voices are w^ell satisfied as improvement in 
the airway was primarily desired, the voice being of secondary impor- 
tance to them 

COMMENT 

It has been said that this method offered so much trauma to tissues 
that a feeding tube was needed This has not been my experience in 
this series, as only 4, or 16 per cent, of these patients used feeding 
tubes Traumatic edema may be the result of manipulation inside the 
larynx attendant on difficulties of laryngoscopy, rather than of any 
external work on laryngeal cartilages 

The problem is to learn how to plan more accurately and to obtain 
the exact spacing desired, which will not only give better airway but 
also maintain the best possible voice 

The following important factors are to be considered (1) width 
and shape of thyroid cartilage (Is it oval, "u,” or “v” shaped^) , (2) 
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whether cartilage is calcified and rigid or flexible, (3) the level at 
which the transfixion suture in the vocal cord is placed and (4) any 
distortion of the larynx or trachea 

The correct glottic space can probably be more accurately obtained 
if the aforementioned factors are kept in mind This may come with 
experience, together with close attention to details already learned and 
careful check with the laryngoscope before final closure of the wound 

SUMMARY 

Several satisfactory technics exist for the correction of this laryngeal 
problem The posterior open approach to arytenoidectomy is presented, 
with its quota of cases of successful results, as a method which appeals 
particularly to those who desire good exposure of the operative field 

The following surgeons contributed cases to this series Dr D C Baker, 
Dr H S Friedman, Dr A D Ghiselm Jr, Dr J D Kernan, Dr F E. 
Lejeune, the late Dr J O MacDonald, Dr F D Woodward and Dr De Graaf 
Woodman 

ABSTRACT OF DISCUSSION 

Dr Paul H Holinger, Chicago The contribution Dr Woodman has made 
to the surgical repair of bilateral abductor paralysis is an important one Adequate 
exposure is a fundamental surgical principle, and he achieves it with the approach 
he describes The procedure apparently has been well tested, in view of the 
number of patients so treated Of further significance is the fact that Dr 
Woodman did not mention any case in which operation had also been performed on 
the opposite side because of failure of the first operation to give an adequate air- 
way I should like to ask whether a second operation has had to be performed m 
any of his cases 

One wonders why Dr Woodman is so reluctant to use a feeding tube when 
pain, temporary dysphagia or arytenoidal edema makes the patient refuse liquids 
or solids It IS important, of course, to pass the tube down the contralateral side 
of the pharynx to keep it away from the site of operation Otherwise, I can see 
no disadvantage to the feeding tube and do not understand why its use should 
be considered a criticism of his excellent surgical approach 

I agree with Dr Woodman m his use of intratracheal anesthesia for this 
operation It seems to have every advantage and no disadvantage My associates 
and I have used this technic for many years and find it permits easy and 
repeated, if necessary, examinations of the larynx throughout the operation 

The approach we have used for this transposition of the arytenoid cartilages 
or arytenoidectomy is that described by Seed and Galloway, which, after all, 
IS another modification designed to improve exposure We have made a practice 
of passing the suture around the base of the superior horn rather than the 
inferior horn, as Dr Woodman does, but the ultimate purpose is similarly 
accomplished Of a total of 42 cases, we have operated in 31 with this technic, 
and the tube has been removed m 26 of them In S cases the tracheotomy tube 
was retained, and the patient did not wish any further operative treatment, and in 
11 cases surgical intervention was refused, the patient feeling that the airway 
was adequate and that he did not wish to risk any reduction m voice 
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Dr Woodman made no mention of the medical phase of this problem, I 
should like to ask him whether the medical aspect has been as prominent a factor 
m his cases as it has m ours Pronounced hypothyroidism and hypoparathyroidism 
have been associated phenomena in almost all of our cases, and the condition should 
be corrected before operation, for best results Dr Robert Keeton first pointed 
out this medical problem m our cases, and we find it as serious as the surgical 
aspect of the condition The cholesterol and calcium levels must be maintained 
after operation, too, or the myxedematous infiltration and the spasms associated 
with tetany will cancel the improvement in the airway obtained surgically 

Dr Fletcher D Woodward, Charlottesville, Va I have operated on 7 
patients who had bilateral paralysis of the recurrent laryngeal nerve after operation 
on the thyroid The first patient had a Kelly operation on one side, with satis- 
factory result, the second required a bilateral Kelly operation to obtain an 
adequate airw'aj , tlie third had a Kelly operation on one side and an Orton 
operation on the other before an adequate airway was obtained The fourth 
patient had a Kelly operation on one side, but on the other a Woodman operation 
was required, w'hich w'as so successful that the fifth, sixth and seventh patients each 
had a Woodman operation on one side, in each instance the voice was preserved 
and an adequate airw'ay w'as obtained A total of nine operations were required 
on the 7 patients 

This operation gives such an adequate exposure that the surgeon is able to 
visualize every minute detail and can execute the various steps with precision 
and assurance In my limited experience wuth four such operations, the results were 
uniformly good m that the voice was preserved and an adequate airway estab- 
lished One of my patients recently experienced acute inflammatory laryngitis, 
but had no dyspnea during the attack A feeding tube is unnecessary after 
operation, recovery is prompt, and decannulation can be carried out in four to 
six weeks 

Dr. David R Higbee, San Diego, Calif Dr Woodman stated that in a certain 
percentage of cases the operation, although successful, was not accompanied with 
satisfactory voice I want to ask whether to any extent this was due to a failure 
to finish the operation with both vocal cords at the same level Did one 
override or undernde the other’ 

Dr De Graaf Woodman, New York In answer to Dr Holinger’s question 
about an operation on the opposite cord It is true that it has been needed m a few 
cases I did not perform such an operation myself, but I know of 2 cases in which 
It was necessary in order to obtain adequate airway In both cases a good 
airway was obtained and a tracheotomy tube was not needed, but the voices 
were poor 

I see no harm in the use of a feeding tube, though I have never had to use 
one, but we w^ere criticized by Dr Kelly for the need of a feeding tube after 
this procedure 

In all cases reported intratracheal anesthesia was used 

Dr Seed gave an excellent description of a posterior approach, though he did 
not indicate m his procedure or in his illustrations what I feel to be the key to the 
success of this particular exposure, namely, the release of the inferior cornu from 
its attachment to the cricoid joint It would seem to me that the superior cornu is 
a little too high to be used The correct lateralization and level vary with 
each case, depending on the size, shape and rigidity of the thyroid cartilage In 1 
case the inferior cornu was fractured while being retracted I was able to lateralize 
the cord at the exact level desired by drilling a Yz inch (0 32 cm ) hole in the 
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posterior edge of the thyroid cartilage Correct lateralization is a matter of 
experience and depends on the shape and size of the thyroid cartilage As to the 
medical aspects, I feel that the patient should first have the benefit of a tracheotomy , 
after this, medical care should be even more rapid m its stabilizing effect 

Dr Woodward’s incision has merit, particularly in cases of scarring from 
previous thyroidectomies With this incision it is easier to find the superior 
edge of the thyroid cartilage 

In answer to Dr Higbee’s question I consider an adequate voice one which 
can be well understood over the telephone 

While the level is important, the extent of lateralization is much more so 
Some patients apparently have a change of 2 to 3 mm in the level of the cords 
and one of 3 to 5 mm m the posterior glottic chink These are among the best 
for voice and airway If lateralization is not sufficient, a change in the level 
may give the needed airway 
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CHRONIC PROGRESSIVE DEAFNESS, INCLUDING OTOSCLEROSIS 
AND DISEASES OF THE INNER EAR 

Review of the Literature for 1946 

ARTHUR L JUERS, MD 
EUGENE L DERLACKI, MD 

AND 

GEORGE E SHAMBAUGH Jr, MD 

CHICAGO 

^ I ''HE MAJOR portion of the 1946 literature on deafness is con- 
cerned with the problems of the surgical treatment of otosclerosis 
and with further observations on acoustic trauma and aerotitis As 
in previous years, this review includes only those articles which give 
some new information relative to the problem of deafness The material 
IS arranged as follows 

Otosclerosis 

Pathology 

Treatment 

Deafness Due to Lymphoid Hyperplasia of the Nasopharynx 

Treatment of Aerotitis 

Deafness Due to Trauma 

Psychogenic Deafness 

Meniere’s Syndrome 

Miscellaneous Contributions on Causes and Treatment 
PATHOLOGY OF OTOSCLEROSIS 

Wojniak ^ compared the external ear canal and drum membrane 
of 100 patients with otosclerosis with 70 normal ears and 30 with 
nerve deafness as to (1) size of the external auditory canal, (2) 
cerumen, (3) condition of the skin m the canal, (4) sensitivity, (5) 
cough reflex, (6) vascular reflex, and (7) condition of the drum 
membrane as to thinness and transparency, Schwartze’s sign and 
mobility of the malleus and pars tensa He concludes that, 

except for Schwartze’s sign, which is present twice as often in otosclerosis as in 
other forms of deafness, and five times as often in otosclerosis as m normal hearing 
individuals, and the apparent absence of mobility of the handle of the malleus in 
a greater proportion of patients with otosclerosis than of the controls, there is 

1 Wojniak, F The External Ear and Drum Membrane in Otosclerosis, 
Ann Oto , Rhin & Laryng 55 406-419 (June) 1946 
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nothing characteristic in the external ear and drum membrane in otosclerosis to 
help in its diflferentiation from other forms of deafness 

In his microscopic studies of temporal bones with otosclerosis, 
Hagens ” could not confirm the observations of Gray regarding the 
loss of neurokeratin in the medullary sheaths and neurilemma of the 
cochlear nerve to explain the clinical findings of inner ear deafness 
frequently associated with otosclerosis As an explanation of 
Schwartze’s sign, he observed congested large vessels under the epithe- 
lium of the promontory overlying an otosclerotic focus 

TREATMENT OE OTOSCLEROSIS 

Walsh and Silverman ® point out that many variables influence 
the reliability of bone conduction tests and thereby lessen their depend- 
ability as a means of assessing cochlear function They believe that 
the P B test, consisting of senes of words developed at the Psycho- 
Acoustic Laboratory of Harvard University, has advantages over 
the usual bone conduction tests for this purpose In this speech 
articulation test the words are given at increasing intensity, and in 
a person with a normal ear or with pure conduction deafness the 
articulation score climbs up to 100 as the intensity increases In 
the presence of nerve deafness, however, there is no increase in the 
articulation score beyond 

Walsh and Silverman feel that there are two objections to depending 
solely on pure tone audiometry for evaluation of results First, 
thresholds for pure tones are not always adequately indicative of 
auditory function above threshold Second, in the calibration of 
pure tone audiometers consideration is not given to the fact that the 
air space of the fenestration cavity is added to that of the normal 
canal These authors advocate that the articulation score be tested 
at the 20, 35 and 50 decibel intensity level An average is made of 
the articulation scores obtained They suggest that if this average 
score is 50 or better the subject may be considered to have been 
socially rehabilitated These tests are all above threshold and should 
show how the ear functions over a wide dynamic range of speech 
intensities If a speech threshold test alone is obtained Walsh and 
Silverman state that when a person has a loss of 35 decibels or 
less he is considered to be socially adequate However, they feel that 
if there is any significant associated nerve involvement the threshold 
test will not alone predict social adequacy 

2 Hagens, E W Pathology of Otosclerosis, Quart Bull , Northwestern 
Umv M School 20 192-198 (March) 1946 

3 Walsh, T , and Silverman, S R Diagnosis and Evaluation of Fenestra- 
tion, Laryngoscope 56 536-555 (Sept ) 1946 
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Of the patients presenting themselves to the Mayo Clinic because 
of deafness, Williams ^ was able to make a diagnosis of clinical oto- 
sclerosis in approximately 20 per cent Of these, not more than 
50 per cent were suitable for the fenestration operation Williams 
believes that pure tone audiometery should be supplemented by fork 
tests m diagnosis and evaluation of cases as to suitability / In the ideal 
case the forks should be heard by bone conduction ten to fifteen 
seconds longer than by air for the 512 fork and eight to ten seconds 
longer for the 1024 fork and the audiometric cun’^e should not show 
evidence of cochlear atrophy In these cases there is about a 70 per 
cent chance of restoring the hearing to a practical level, but in 10 to 
15 per cent of these the fenestra will close sooner or later If there 
IS evidence of cochlear degeneration, the chances are less, depending 
on the degree of nerve atrophy 

Lindsay ® observed in the histologic studies of his experimental 
fenestrations on monkeys that the osteogenetic activity of the peri- 
osteal layer of the labyrinthine capsule seemed to be the most rapid 
and to be chiefly responsible for early closures Osteogenesis from 
the endosteal layer proceeded more slowly, while the enchondral layer 
rarely participated in the process to any significant degree 

When a conjunctival or cutaneous graft was placed between the 
tympanomeatal flap and the fistula, new bone appeared only in opposi- 
tion to old bone — never between the graft and the covering flap In 
general, Thiersch grafts taken from the scalp were not satisfactory, 
as about a third of them degenerated with closure of the fistula the 
rule Fragments of hair tended to promote callus formation In 
. some of the fistulas covered with Thiersch grafts, patency was main- 
tained four or five months after operation Of five fistulas covered 
with conjunctival grafts with the epithelium against the bone, the 
epithelium degenerated m 2 instances In the other 3 the osteogenetic 
activity of the periosteal bone was apparently inhibited or prevented 
In another ear, in which the conjunctival graft was placed with the 
epithelium outward, the graft remained viable and the fistula patent 
Although histologic observations are only partly available, Lindsay 
found the tympanomeatal flap employed according to the Lempert 
technic to be fairly effective in inhibiting osteogenesis, provided the 
margin of the fistula was on a convex surface rather than in a localized 
concavity 

Lindsay’s observations suggest the probability that osteogenetic 
closure arising from the endosteal layer is diminished by completely 
removing endosteal bone fragments and endosteal shreds from the 

4 Williams, H L Selecting Patients for the Fenestration Operation, S 

Clin North America 26 876-889 (Aug ) 1946 ' 

5 Lindsay, J R Histologic Observations on the Healing of Labyrinthine 
Fistulas in Monkeys, Arch Otolaryng 43 37-48 (Jan ) 1946 
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fistula, contouring the fistula to permit uninterrupted contact between 
the membranous canal and the flap and avoiding separation of the 
endosteum from the bone deep to the margin of the fistula He 
believes that bony fragments act by depressing the membranous canal 
away from the flap rather than actively participating m the osteogenic 
process 

The experimental and clinical basis of modifications of the original 
Lempert fenestration technic is discussed by Shambaugh and Juers ® 
A decrease in the incidence of closures to less than 5 per cent has 
been accomplished by carrying out the following points of technic 

1 Enchondrahzation of the fistula The enchondral layer of the labyrinthine 
capsule IS widely exposed in the vicinity of the fistula by removing the periosteal 
layer with a diamond cutting burr Experimental studies on monkeys indicated 
that early active osteogenesis started from the periosteal layer and that the enchon- 
dral layer participated but little in the process 

2 Use of continuous irrigation to keep the operative field free from bone dust 
and blood and to avoid heating of the burr and the bone 

3 Avoidance of trauma to the endosteum deep to the margin of the fistula and 
removal of all loose particles of endosteal bone The dissecting microscope is an 
invaluable aid for this step of the technic 

4 Meticulous removal of all bone chips from the tympanomeatal flap 

5 Taking full advantage of the inhibiting effect of stratified squamous epi- 
thelium on osteogenesis This is accomplished by thinning the flap as much as 
possible and by contouring the lateral semicircular canal so that the fistula is on 
the top of a mound rather than at the bottom of a concavity This assures that the 
flap will maintain contact with the endosteum at the margin of the fistula 

Based on the observation that, in some patients with an unusually 
big decibel gam, a fistula response could be readily elicited by pressing 
an applicator against the pars tensa of the tympanic membrane, the 
following points of technic were carried out for the purpose of increas- 
ing the mobility of the tympanomeatal flap between the tympanic 
membrane and the fenestra (1) placing the fistula as close to the 
tympanic cavity as possible without exposing the facial nerve, (2) 
placing the tympanomeatal flap under tension while packing is inserted, 
and (3) preserving the mucosa as much as possible between the fenes- 
tra and the facial nerve (Comment If future physiologic investi- 
gation proves that the tympanomeatal flap is not important in sound 
conduction to the inner ear, these last three points of technic may 
be disregarded ) 

The observation was made clinically by the authors on patients 
who had been operated on and in experimental studies on monkeys 
that the peak of the postoperative serous labyrinthitis seemed to occur 

6 Shambaugh, G E, Jr, and Juers, A L Surgical Treatment of Otoscle- 
rosis A Preliminary Report on an Improved Technic, Arch Otolaryng 43 549- 
567 (June) 1946 
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when the circulatory congestion of the flap was at its maximum and 
during the early postoperative period when blood might gravitate 
to the cochlea The following measures were adopted with the hope 
of minimizing these factors 1 A sea sponge type of packing was 
used in the cavity postoperatively to decrease this earl}'^ edema and 
lessen the tendency for blood and serum to collect under the flap, 
where it might enter the peritymph space 2 A small wire frame 
was applied to the patient’s head on the normal side This forced 
the patient to he on the ear operated on or the back of his head, 
thereby maintaining the cochlea m a position superior to the fenestra 
(Comment While use of a sponge packing is in our opinion an 
unquestionable improvement in postoperative care, the value of main- 
taining the cochlea in a position superior to the fenestra in the early 
postoperative period still awaits proof ) 

Altman ’’ describes the histologic observations in a lateral semi- 
circular canal fistula three years after the fistula was presumably 
accidentally made during a tympanomastoidectomy He compares his 
observations with those in 19 other cases reported in the literature 
The majority of these fistulas resulted from disease rather than trauma 
In summarizing these observations, Altman states that hemorrhage 
and infection in the area of the fistula and bone chips left behind 
are the most important factors that promote bony closure of the 
fistula A retarding influence on the tendency toward closure is 
exerted by overlying stratified squamous epithelium This type of 
epithelium seems to be particularly resistant to the penetration of 
infection — much more so than columnar epithelium 

Day ® reports his results and observations in a senes of 100 con- 
secutive fenestrations In 4 cases with a bone conduction hearing 
loss of more than 30 decibels for the speech frequencies, the post- 
operative hearing by air did not reach the 30 decibel level Meticulous 
surgical technic to lessen trauma to the flap and removal of all tiny 
particles of bone from the flap and fenestral margin tend to minimize 
the degree of labyrinthitis and decrease the likelihood of bony or 
fibrous tissue closure Only a partial mastoidectomy was done, inas- 
much as a small cavity heals more rapidly and from an acoustic 
standpoint there will be less sound distortion than would be present 
in a larger cavity There were 10 closures in this series Six of 
these were revised, and in 3 good hearing was restored Including 
the 3 successful revisions, a 30 decibel or better lei^el of hearing was 
maintained m 80 cases In 6 cases the preoperative level of hearing 

7 Altmann, F Healing of Fistulas of the Human Labyrinth Histologic 
Studies, Arch Otolaryng 43 409-420 (April) 1946 

8 Day, K Af Appraisal of Fenestration Operation Report of One Hundred 
Cases, Arch Otolaryng 44 547-559 (Nov ) 1946 
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was between 32 and 35 decibels There have been seven pregnancies 
in this series since operation, and no significant ill effect on the 
hearing in the treated ear has been noted (Comment The results 
obtained by Day represent the highest percentage of successful opera- 
tions thus far reported in the literature This is due to a combination 
of excellent surgical technic and careful selection of cases It should 
be noted, however, that not all of the cases reported have been followed 
for 2 years, so there is still the possibility of more closures in tins 
series ) 

Hutchinson ® states that he favors the postauncular approach rather 
than the endaural because of the better exposure provided He 
frees the meatal lining down to the tympanic rim before opening the 
mastoid cortex The fenestration technic he describes otherwise 
follows, m general, the modifications advocated by Shambaugh with 
the exception that the fenestra is enlarged by the use of dental picks 
A small amount of epinephrine hydrochloride is added to the saline 
irrigating solution 

Hall reports his experience with the fenestration operation over 
a ten year period in over 200 operations He uses the postaural 
approach and either intermittent or continuous irrigation, together 
with adequate magnification with a dissecting microscope He has 
obtained improvement m 69 per cent of 118 cases followed eight months 
or longer, but he does not state the degree of improvement or the 
final level obtained 

Greenfield reports an evaluation of his results of fenestration 
based on observations of 28 patients who were followed six months 
or more In his summary he states that 21 had their hearing restored 
to the practical serviceable, physiologic level (Comment If the speech 
frequency decibel level is averaged from the published audiograms, 
there are only 19 cases with an average level of 30 decibels or better 
In cases 2 and 14 there is approximately a 32 decibel average level 
While these patients probably have serviceable hearing without an 
aid, the confusion existing in the reporting of fenestration results is 
illustrated in this paper Greenfield’s report again shows the fallacy 
and difficulty of trying to evaluate results solely on the basis of 
whether the final level of hearing is at, above or below one arbitrary 
line on the audiometric chart 

9 Hutchinson, C A Labyrinthine Fenestration — The Present Position, 

J Laryng & Otol 61 567-585 (Nov ) 1946 

10 Hall, I S The Fenestration Operation, Brit M I 61 647-649 (Nov ) 
1946 

11 Greenfield, S D An Evaluation of the Lempert Fenestra Nov-0 valis 
Operation in the Treatment of Otosclerosis Report on Thirty-Six Patients Who 
Were Selected for This Operation, Arch Otolaryng 43 25-30 (Ian ) 1946 
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Aubry review s and compares the technic of European and Amer- 
ican surgeons for treatment of otosclerosis He points out that the 
so-called surgical dome of the vestibule is merely the anterior region 
of the ampulla of the lateral semicircular canal He believes that this 
more anterior position of the tenestra made by American surgeons 
may result m more difficultv from vertigo than has been observed 
by Europeans 

Popper describes a new fenestration approach through the 
external auditory canal alone rather than the usual approach through 
the canal and antrum The incision is made at the anterior edge of 
the tragus and enters the external auditory canal at the anterior 
cartilaginous-osseous junction Sufficient tympanic plate is removed to 
•expose the tympanic memljrane A small meatal flap is then freed 
from the posterior and superior canal w'all and the epitympanic space 
entered wuth a diamond cutting burr The cavity is kept very small, 
and the antrum itself is not entered In creation of the fenestra, Popper 
follows in general the modifications wdiich have been described by 
Shambaugh However, he believes that he places the fenestra farther 
anteriorly than Lempert’s position for the fenestra nov-ovahs Popper 
believes that the saccule may contact the flap m this newer, more 
anterior position A specially built headgear incorporating adequate 
magnification and parallel illumination is essential for carrying out 
this new technic because the operative cavity is only 15 mm wide at 
the top and 35 mm deep (Comment It seems doubtful that a 
fenestra can be made more anterior than the Lempert fenestra nov- 
ovahs position because the perilymph space begins to turn medially 
^nd infenorly at the point of the ampulla Also, the nerve fibe’-s 
going to the ampulla of the lateral canal would be cut if the fenestra 
were placed anterior to Lempert’s position Also, the facial nerve 
overlies the superior aspect of the vestibule and prohibits more anterior 
placement of the fenestra ) 

Schenck treated 64 patients with clinical otosclerosis by injecting 
thyroxin into the tympanic cavity as originally advocated by Gray 
The treatment failed to effect any alterations m the hearing level 
which were in excess of the normal variation of the hearing level in 
otosclerosis 

DEAFNESS DUE TO LYMPHOID HYPERPLASIA OF THE NASOPHARYNX 

An effective program for the detection, treatment and follow-up 
of children with impaired hearing is described by Proctor and 

12 Aubry, M The Surgery of Deafness, Ann d’oto-laryng 13 29-39 (Jan - 
Teb) 1946 

13 Pooper, O Transtympanic Fenestration, J Laryng & Otol 61 441-458 
(Aug) 1946 

14 Schenck, H P Thyroxin Therapy in Otosclerosis, Arch Otolaryng 
44 43-50 (July) 1946 
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Willard These authors believe that 80 or 90 per cent of school 
children with impaired hearing can be helped by proper therapy 
Radiation therapy for lymphoid tissue when indicated has been par- 
ticularly effective In addition to the good results obtained in relieving 
aural conditions caused by excess lymphoid tissue, irradiation also 
benefited a large percentage of children subject to infections of the 
upper respiratory tract not infrequently accompanied with bronchial 
asthma The use of the nasopharyngeal radium applicator is discussed 
in detail by Proctor The majority of the patients were considered 
well after three or four treatments There were 5 patients receiving 
as many as seven treatments The optimum routine dosage still 
appears not to be entirely settled 

Boies presents a resume of his experience with radiation treat- 
ment of nzsopharyngea.] lymphoid tissue associated with deafness m 
73 patients Approximately 51 of these obtained satisfactory relief 
from treatment with a nasopharyngeal applicator Patients who did 
not respond were those with a suspected cochlear lesion, an abrupt 
dip above the 2,048 frequency or with chronic otitis media 

Burnam gives a general review of the facts known about irradia- 
tion m terms easily understood by the average clinician Clinical 
and experimental observations indicate that radiation is always an 
injurious agent and never a direct stimulant However, when radia- 
tion IS not lethal and when recovery is rapid, an overactivity in growth 
and other functions may result The type of applicator now most 
commonly used for treatment of excess lymphoid tissue in the naso- 
pharynx contains radium salt with a 0 3 mm of monel metal as a 
filter This filter is penetrated by both beta and gamma rays The 
need for keeping the applicator in a thick-walled lead container when 
not used in actual therapy is again stressed 

Crowe reviews the clinical and laboratory studies on which the 
present conception of irradiation therapy in the nasopharynx are based 
In addition to the usually generally accepted indications for irradiation 
therapy, he belives that 

even if the hearing is normal, irradiation is indicated as a preventive measure when 
nasopharyngoscopic examination reveals [hj'perplastic lymphoid tissue around the 
eustachian tube orifice] It is also called for in all patients with this condition vvho 

15 Proctor, D , and Willard, W R Washington County (Maryland) Pro- 
gram for the Prevention of Deafness m Children, Arch Otolaryng 43 462-472 
(Alay) 1946 

16 Boies, L R Irradiation of Nasopharyngeal Lymphoid Tissue An Evalua- 
tion, Arch Otolaryng 44 129-140 (Aug ) 1946 

17 Burnam, C F General Factors in Irradiation Therapy, Ann Otol , Rhin 
&. Laryng 55 764-778 (Dec ) 1946 

18 Crowe, S J Irradiation of the Nasopharynx, Ann Otol , Rhin & Laryng 
55 779-788 (Dec ) 1946 
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lia-sc impaired hearing due to anj' cause whatever, such as developmental abnor- 
mality of the coclilea or auditory nerve, chronic suppuration of the middle ear, or 
otosclerosis, in order to prevent superimposed or additional impairment from an 
entire!} different cause 

An incidental significant observation was that irradiation therapy in 
some children also relieted asthmatic bronchitis This may be further 
etidence that infection in nasopharyngeal lymphoid tissue may be an 
important factor m some type of lespiratory allergy Large central 
masses of adenoid tissue should always be removed surgically It is a 
general policy now to supplement all surgical adenoidectomies with 
irradiation Routine treatment now consists of thiee treatments of 
eight and one-half minutes to each side with 50 mg of radium in a 
monel metal filter applicator at two week intervals If after thirty or 
sixty da}s the desired clinical result has not been obtained, additional 
treataient maj be gnen 

Fowler^*’ presents some of his recent histopathologic and clinical 
studies of lymphoid tissue m and around the eustachian tube Micro- 
scopic examination of lymphoid tissue taken from the salpingopha- 
r3ngeal fold of a young aviator one month after one radiation treatment 
showed that 

the germinal centers throughout the specimen have disappeared, and the number of 
lymphocytes is greatly reduced Many of those which remain have pyknotic nuclei 
The capillaries in the irradiated tissue are prominent Their endothelium is thick- 
ened and their walls are hyalmized Connective tissue cells are much more 
prominent than m the control biopsy specimen The aviator from whom these 
biopsy specimens were taken sustained marked relief from his aero-otitis and his 
“scratchy” throat after one radium treatment 

Study of the anatomic material obtained from airmen killed m 
action indicated that infection is the cause of the presence of lymphoid 
tissue in the eustachian tube and of any excess about its mouth The 
lymphoid tissue was rarely abundant enough to block the tube except 
at the nasopharyngeal orifice, where it can be readily treated with 
radiation However, one specimen is described m which there was 
a lymphoid mass between the isthmus and middle ear Fowler points 
out that thick mucus may be the final block in a tube already narrowed 
by lymphoid tissue at its orifice The round cell infiltration produced 
by infection eventually appeared to push through the ciliated epithelium 
overlying some of the germinal centers In some of these areas the 
ciliated epithelium sloughed away, leaving nonciliated low cuboidal cells 

Of 66 airmen with aerotitis who were treated by radiation and 
followed, 69 per cent obtained relief and were able to return to regular 
duty Fowler discusses the various types of filters used for radium 

19 Fowler, E P, Jr Irradiation of the Eustachian Tube An Anatomic, 
Physical and Qinical Study of a Treatment for Recurrent Otitis Media Applied to 
Aero-Otitis, Arch Otolaryng 43 1-11 (Jan ) 1946 
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therapy in the nasophar 3 ^nx, and this section of the article, m par- 
ticular, should be carefully studied by anyone applying radiation to 
the nasopharynx He believes that a radium applicator properly used 
IS in most circumstances the most satisfactory source of radiation for 
excess lymphoid tissue about the orifice of the eustachian tube A 
competent radiologist should always be consulted in outlining or 
changing any treatment routine 

Lieberman studied various aspects of aerotitis media as observed 
in 167 subjects m pressure chamber “flights ” Of particular interest 
IS his observation that aerotitis media occurred approximately four 
times as frequently in those subjects who had marked lymphoid obstruc- 
tion of the eustachian tube ostium as in those who had grossly relatively 
little lymphoid tissue Not all who had otoscopic evidence of aerotitis 
media had symptoms In most instances, during descent from “flight” 
up to 35,000 feet (10,500 meters) the onset of symptoms occurred 
at between 20,000 and 5,000 feet (6,000 and 1,500 meters) 

Because of the observation that movement of the mandible — such 
as yawning — was more effective than swallowing as a means of equal- 
izing intratympanic and atmospheric pressure during descent from 
flight, Bierman and Brickman investigated further the relationship 
of malocclusion to aerotitis media Ear block during low pressure 
chamber descents was found to occur about five times as frequently 
in persons with malocclusion as in persons with normal occlusion 
Positive otoscopic evidence of aerotitis was observed about three 
times as frequently in the group with malocclusion The insertion 
of dental splints during descent in the group with malocclusion reduced 
significantly the incidence of aerotitis, whereas no change occurred 
in the normal group It is thought that m instances of closure of 
the bite the interference with satisfactory tubal ventilation is caused 
by the wrinkling of the external pterygoid muscle, sufficient to com- 
press the membranous part of the auditory tube In addition, the 
shortening of the span of the tensor palati muscle impairs the efficiency 
of this muscle in opening the eustachian tube during swallowing 

Haines and Harris made a comprehensive clinical study of 
aerotitis in submariners The presence of aerotitis was based on 
objective otoscopic findings rather than subjective after the men had 
been subjected to 50 pounds (22 7 Kg, 3 4 atmospheres) of pressure 
in three to ten minutes Of a total of 6,149 men examined, 269 per 

20 Lieberman, A T Aero-Otitis Media in Pressure Chamber “Flights,” 
Arch Otolaryng 43 500-S07 (May) 1946 

21 Bierman, H R , and Brickman, I W The Relationship of Dental Maloc- 
clusion to Vacuum-Otitis Media and the Use of Dental Splints During Descent 
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22 Haines, H L, and Hams, J D Aerotitis m Submariners, Ann Otol, 
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cent contracted aerotitis media All men were given a prepressure 
otolaryngologic examination and an audiometnc test Of those m 
whom aerotitis developed, one group was selected as a control to De 
retested later and the rest w ere dn ided into five groups The general 
results of the various types of treatment are as follows 

1 Psychologic treatment, 200 cases, no improvement noted 

2 Topical shrinkage to eustaclnan tube, 264 cases, very slight benefit 

3 Roentgen therapj , discontinued for administrative reasons before results 
Avere conclusne 

4 Dental treatment, SO cases uitli evidence of temporomandibular joint dys- 
function, 46 relieved (details are given in the next abstract) 

5 Radium to the nasopharvnx , 732 cases effective in about 90 per cent of cases 

The control group showed the same incidence of aerotitis on the 
second pressure test as on the first The authors conclude that if 
a man passed the test once he could pass it twice, but if aerotitis 
developed on the first test then prophylactic treatment was needed 

An attempt was made to determine whether at the initial exam- 
ination any factors affording a precise method of predicting suscepti- 
bility to aerotitis could be discovered It was found that persons who 
had very large masses of adenoid tissue over the orifice of the eusta- 
chian tube and those who had difficulty m pei forming the Valsalva 
maneuver were more suspectible to aerotitis than w^ere those wntli 
clear tubal orifices and good ability to inflate the tubes However, 
the correlation was not sufficiently precise to be of value in actual 
selection of candidates for the service 

There was no tendency for changes m weather conditions to alter 
the daily incidence of aerotitis while this study was carried out Treat- 
ment of acute aerotitis was not found to be of any value, except 
possibly simple tubal shrinkage 

Very little loss of hearing occurred in ears with a minor degree 
of damage However, when the tympanum was filled with blood 
there was usually some drop in acuity, particularly for the higher 
tones The low incidence of associated deafness in submariners m 
comparison with that associated with aerotitis in airmen may be due 
partly to the absence of auditory fatigue in submariners In addition, 
the airman has his “peak” of aerotitis when he returns to ground 
level and consults the otologist On the other hand, the submariner 
has his “peak” pressure inequality before he returns to the surface 

Haines and Harris conclude the discussion by stating that the 
most effective prophylactic therapy was either use of radium or cor- 
rection of temporomandibular dysfunction They believe that the 
rationale of either is based essentially on a mechanical alteration 

Kelly and Langheinz studied cases of aerotitis media in the sub- 
marine service in relation to disturbances of mandibular function 

23 Kelly, W J , and Langheinz, H W Dental Treatment for the Prevention 
of Aerotitis Media, Ann Otol , Rhin & Laryng 55 13-28 (March) 1946 
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The cases studied were those of the 50 men leceiving dental treatment 
mentioned by Haines and Han is Instead of depending on the static 
relationship of the jaws, they studied temporomandibular articulation 
in the open and closed positions as well as the general occlusion of the 
teeth Objective otoscopic observations were used for diagnostic evalua- 
tion both before and after dental treatment because positive otoscopic 
evidence of aerotitis was not alwaj’^s accompanied with subjective 
symptoms Then dental technic for diagnosing disturbances of bite 
and methods of coriection are described in detail 

The patients selected for treatment consisted of 50 men with 
aerotitis media following exposure to pressure who had, in addition, 
interference in mandibular function as determined by the described 
dental technic Two control groups consisted of (a) an untreated 
group without aerotitis media on the first chamber run, and (b) an 
untreated group with aerotitis media on the first chamber run Of 
the 50 treated patients, 46 were able to undergo a pressure chamber 
run with no resulting aerotitis The two untreated groups remained 
unchanged In only 3 of the 46 successfully treated patients were splints 
applied Kelly and Langheinz feel that the poor results obtained by 
some previous workers can be explained by the too frequent use 
of splints to open the bite when the dysfunction was actually due to 
other mechanical disturbances, which in some instances would be 
aggravated by splints Twenty of the group treated by dental means 
had enormous adenoids that covered the ostia of the tubes Radium 
therapy was successfully used m 3 of the 4 cases m which success was 
not attained by dental means Two of the 46 men relieved by dental 
treatment had previously had radium therapy, without success The 
authors believe that m some instances of dysfunction of the temporoman- 
dibular articulation a disturbance of muscular balance m the vicinity of 
the eustachian tube may interfere with lymphatic drainage from the 
middle ear and eustachian tube area Several authoritative references 
are cited m support of this concept 

DEAFNESS DUE TO TRAUMA 

To test a patient’s susceptibility to auditory fatigue, Macfarlan 
exposes the ear to the 1,024 or 2,048 frequency at an intensity of 
25 decibels above threshold for three minutes The threshold is then 
again determined and the difference between this level and the one 
obtained before the three minute exposure represents the fatigue 
Macfarlan believes that the significance of the test is that persons 
showing a tendency toward fatigue should be transferred away from 
environments with excessive noise 

24 Macfarlan, D Fatigue Test and Its Significance, Arch Otolaryng 44 334- 
336 (Sept ) 1946 
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Stewart and Barrow studied the effect of gunfire noise on 100 
gunnery instiuctors Routine audiogiams and examinations were 
made befoie exposure to gunfire, and no tinnitus or audiometnc evidence 
of deafness \\as noted After exposure to gunfire 50 per cent of the 
men complained of tinnitus If further exposure was avoided after the 
onset of tinnitus, there usually was recovery, but if exposure was con- 
tinued the tinnitus became persistent In every patient with tinnitus 
there was a loss of hearing m the higher frequencies (2,048 to 11,584 
cycles) There was a pronounced individual variability m susceptibility 
to acoustic trauma Maximum recovery occurred by six months after 
cessation of exposure to noise Composite audiograms after prolonged 
exposure showed the maximum dip at the 4,096 frequency 

Hendricks’^® observations on acoustic trauma coincide in general 
with those of Stewart and Barrow The “peak crash” or pitch of the 
noise produced by a single 50 caliber machine gun has been estimated 
to exceed 10,000 cycles per second and the intensity of the noise to 
exceed 170 decibels Most of the men stated that tinnitus ordinarily 
was present the evening after a day on the ranges but had disappeared 
by the following morning Those with impaired hearing noted it 
constantly, although it was temporarily worse for an hour or two 
after a day’s work The left ear was often involved more severely, 
presumably because it was usually closer to the guns The damage 
tended to be more permanent for the higher frequencies whereas there 
was usually some recovery for the lower frequencies after rest The 
improvement after rest was variable Although a few men showed 
considerable recovery, others showed very little 

Davis and co-workers summarize their observations on acoustic 
trauma in the ears of 15 young men who were exposed to pure tones 
and noise at intensities of 110 to 130 decibels for penods of one to 
sixty-four minutes Temporary impairment of hearing was regularly 
produced, but there was no evidence of cumulative injurious effects 
No significant elevation of auditory threshold was produced for tones 
of frequency lower than the exposure tone The greatest loss occurred 
at a frequency about half an octave above the exposure tone With 
brief exposures the loss may be confined to the two octaves above, but 
with the longer exposures the hearing loss may be rather extensive 
for all tones above the exposure frequency Recovery from a 60 decibel 
loss may require four to five days The recovery tends to be slowest 
for tones in the vicinity of 4,000 cycles In spite of elevations of 

25 Stewart, J V , and Barrow, D W Concussion Deafness, Arch Otolaryng 
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threshold of 50 or 60 decibels, there may be little or no loudness loss 
for sounds at 100 decibel loudness level The audiogram alone is not an 
adequate measure of the impairment of auditory function 

Exposure to a pure tone that causes a hearing loss that is restricted 
to a relatively narrow range of frequencies may cause very severe 
distortion of pitch perception (diplacusis) The major displacements 
of pitch are always upward Exposure to a band spectrum noise 
(like airplane noise), which causes a widespread hearing loss that is 
usually severest in the high frequency range, is relatively ineffective 
in producing diplacusis 

Prolonged exposuie to an intense 500 cycle tone or to noise of wide 
frequency spectrum causes severe articulation loss at a low (40 decibel) 
loudness level but only moderate loss at a high (lOO decibel) level 
The articulation loss for loud speech following exposure to the 500 
cycle tone tends to be the greater of the two, even though the average 
hearing loss measured by audiogram is less, probably because of the 
greater diplacusis produced by the exposure to the pure tone Exposure 
to an intense 1,000 cycle tone may or may not produce a measurable 
articulation loss for loud speech, and exposuies to 2,000 and 4,000 
cj'cle tones cause but little articulation loss, even at the 40 decibel 
loudness level, for speech heard through a standard Army headset 

PSYCHOGENIC DEAFNESS 

Truex reports his experience with psychogenic deafness at Deshon 
General Hospital No single fact or test result was diagnostic other 
than cure by psychiatric methods However, the following were clues 
suggesting the diagnosis 

1 Signs of definite agitation and anxiety during interviews 

2 Inconsistencies in the clinical history 

3 Severe loss without reasonable cause 

4 Negative physical findings to account for the deafness 

5 Various tests of hearing acuity indicating a functional element 

a Severe bilateral or unilateral hearing loss, regardless of cause, particularly 
when there was no response to bone conduction testing 
b Unusual variations in repeated tests 

c Large discrepancy between speech reception and pure tone average for 
the better ear 

d An unexpectedly large or small gam from the use of a hearing aid 
e The Doerfler-Stewart test, done by increasing a background of masking 
noise to a patient who is listening to speech at 5 decibels louder than 
tlireshold Whereas the normal listener continues to perceive speech until 
the level of noise is 10 to 25 decibels more intense than speech, the patient 
with a functional element ceases to hear speech before the masking 
intensity reaches that of the speech 

28 Truex, E H , Jr Psychogenic Deafness, Connecticut M J 10 907-915 
(Nov ) 1946 
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Appropriate psychiatric investigation and treatment resulted in 
symptomatic cure m 69 per cent of cases, improvement in 20 per cent 
and no change m 11 per cent 

Martin reports his experience in detecting and treating psycho- 
genic deafness at Hoff General Hospital, particularly with respect to the 
use of pentothal sodium® narcosis (narcosynthesis) Narcosynthesis 
was used only on selected patients as an adjunct to the usual psychologic 
methods Of the patients studied under pentothal sodium® narcosis, 12 
per cent were found to have psychogenic deafness A high percentage 
of these had good hearing restored after correction of the psychogenic 
involvement (Comment The relative frequency of psychogenic deaf- 
ness in military personnel is in sharp contrast to its rarity among 
civilians Nevertheless, it does exist in the civilian population to a 
greater degree than hitherto suspected The possibility of a psycho- 
genic hearing loss should be kept in mind in patients with a perceptive 
defect that fluctuates in degree and with a discrepancy between the loss 
for pure tone and the loss for speech ) 

Meniere's syndrome 

Atkinson reviews the present status of knowledge of the physio- 
patholog}^ of Meniere’s syndrome and believes that the basic disturbance 
IS one of increased production of endolymph resulting from increased 
capillary permeability A number of authors have described various 
etiologic factors, such as vasospasm, histamine sensiti-vity, allergy, 
avitaminosis C and toxic labyrinthitis due to focal infection In Atkin- 
son’s opinion, probably all these various factors produce Meniere’s 
syndrome by the mechanism of increasing capillary permeability 
Hence he feels that treatment with histamine or nicotinic acid in 
properly selected groups is more fundamental than combating the 
dysfunction through increasing potassium or decreasing fluid intake 

Day reports the results of his labyrinthotomy operation in 21 cases 
of Meniere’s syndrome Nineteen patients with unilateral involve- 
ment have all been rehabilitated and are completely free from vertigo 
and the low-pitched roaring tinnitus (between 100 and 300 cycles) 
However, the high-pitched tinnitus continues and may be more pro- 
nounced Two patients had bilateral involvement and continue to have 
some symptoms from the side not operated on Day cannot report good 
results in the preservation of hearing except in 1 case in which a 70 
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Results of Labyrinth Surgery, Laryngoscope 56 33-42 (Feb ) 1946 
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decibel level before opeiation improved to within normal limits 
aftei operation and lemained at this level during four years of observa- 
tion Day believes that labynnthotomy is preferable to section of the 
eighth nerve m cases of Menieie’s syndiome which do not lespond to a 
leasonable peiiod of medical treatment 

McLaurm reports his experience with the use of histamine azo- 
protein (hapamine®) in treating 40 patients with vertigo in the form 
of puie Menieie’s disease or m the incomplete form A few patients 
had side reactions to the injections With a few exceptions the results 
were good Fifteen of the patients have been followed for more than 
a year 

Lindsay reports the histologic changes in 2 additional cases of 
unilateral hydrops of the endol 3 miphatic labyrinth In both instances 
there was dilatation of the cochlear duct in the involved ear In I 
ear of the first patient the cochlear duct was dilated to the point of 
obliterating the scala vestibuli and Reissner’s membrane was expanded 
into the vestibule There was complete loss of hearing in this instance, 
but no record of the presence or absence of vertigo was available In 
the other patient there was considerable high tone loss for both ears 
and, m addition, some low tone loss for the involved ear There was 
a history of vertigo The cochlear duct was moderately dilated, and the 
wall of the saccule showed a rupture which was piesiimably old All 
ears showed some degenerative changes in ganglion cells in the basal coil 
of the cochlea Histologic observations up to the present have given no 
definite indication of the cause of hydrops The evidence to date does 
not support the hypothesis of disturbed lesorption of endolymph The 
fluctuations in threshold of hearing, the sensation of blockage and the 
severity of the low-pitched noises in the ear can probably be related 
to changes in endolymphatic pressuie The great variety of histologic 
changes found in the vestibular apparatus seems to give a partial 
explanation for the inconsistency in the occurrence of vestibular 
symptoms 

Wright believes that the cochlear lesions of Meniere’s disease 
precede the vestibular in the majority of instances Tinnitus is an 
early symptom The deafness is usually unilateral, and diplacusis is 
frequently noted 

32 McLaunn, J W Desensitization by Histamine (Histamine A/oprotein) 
in Vertigo, Periodic Headaches and Vasomotor Rhinitis Review of the Litera- 
ture and Report of One Hundred and Two Personal Cases, Laryngoscope 56 253- 
281 (June) 1946 

33 Lindsay, J R Labyrinthine Dropsy, Laryngoscope 56 325-341 (July) 
1946 

34 Wright, A J Cochlear Deafness, Proc Roy Soc Med 39 265-269 
(March) 1946 
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Athens reports on 30 patients with low basal metabolism who 
were subject to recurring attacks of true vertigo, fatigue and low blood 
pressure but with little or no deafness Treatment with desiccated 
thyroid was satisfactory The similarity between these cases and true 
cases of Meniere’s symptom complex is discussed, particularly with 
reference to the water retention in thyroid deficiency and the endo- 
lymphatic hydrops in Meniere’s disease 

MISCEL-LANEOUS CONTRIBUTIONS ON CAUSES AND TREATMENT 
or DEAFNESS AND IMPAIRED HEARING 

Hopkins investigated the relationship of antepartum German 
measles to congenital defects in children at the Clarke School for the 
Deaf In 116 cases of deafness there were 10 instances m which the 
mother had had rubella during the pregnancy 

A new treatment for impaired hearing, consisting of administration 
of a combination of ammo acids and vitamins is described In 25 
of 78 patients treated, improvements of 10 decibels or more were 
reported The diagnosis of the cases treated is not given (Comment 
Since no diagnostic data are given by the authors in their article, the 
reviewers wonder whether m cases such as are reported in charts I and 
VII the hearing loss may have been due to a secretory otitis, which, in 
some instances, is spontaneously reversible We have tried this treat- 
ment in a series of about 35 cases of perceptive and conductive deafness 
and have obtained no audiometric or subjective improvement m hearing 
in a single case Acute lesions such as secretory otitis or other readily 
reversible conditions were not included There was occasionally, how- 
ever, an improvement in the feeling of well-being and a few instances of 
improvement in tinnitus A few patients thought that their tinnitus was 
worse ) 

In 1,000 consecutive cases of deafness studied at the Aural Rehabili- 
tation Service at the United States Naval Hospital in Philadelphia it 
was concluded that in 14 the deafness (a loss of at least 30 decibels in 
the better ear for the 256 to 2,048 frequencies) was due solely or pre- 
dominantly to drug therapy Quinine was apparently the causative 
agent in 12 cases and salicylates in 2 Tinnitus was an early symptom 
The toxic effect is presumably on the ganglion cells There is also a 
question of decrease in pressure of the endolymph 

35 Athens, A G Vertigo m Hypothyroidism, Minnesota Med 29 562-567 
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OTOSCLEROSIS THEORY OF ITS ORIGIN 
AND DEVELOPMENT 

JULIUS LEMPERT, MD 

AND 

DOROTHY WOLFF, PhD 
NEW YORK 

I N THE May 1945 issue of the Archives or Otolaryngology we 
published a report of our histologic study of the incus and the 
head and neck of the malleus These ossicles were removed during 
the performance of the fenestra nov-ovalis operation in 115 cases 
of ankylosis of the stapedial footplate caused by a proliferating oto- 
sclerotic lesion in the region of the oval window Attention was called 
to the fact that a single case of otosclerosis involving the malleus and 
the incus, as proved in microscopic sections, had been reported and 
illustrated in the literature ^ The object of our study was to deter- 
mine how frequently otosclerosis involves the incus and the malleus 
in the presence of an otosclerotic lesion within the otic capsule 

We reported that in the series of ossicles examined, no typical 
circumscribed focus of otosclerosis was observed No pathologic area 
clearly demarcated from adjacent normal bone was found No area 
such as has been seen in the region of the oval window or elsewhere 
m the otic capsule could be demonstrated in the two temporal bones 
from the 2 patients who died from irrelevant causes after undergoing 
the fenestration operation for clinical otosclerosis We did, however, 
observe numerous pathologic changes in the joints, in the marrow 
spaces and in the bone of these ossicles and particularly in the blood 
vessels thereof In fact, completely normal ossicles were found in only 
5 of the 115 cases examined 

A histologic study of a second series of ossicles removed from 100 
patients whose labyrinths were being fenestrated for clinical otosclero- 
sis IS herewith presented In this study the incus, the head and neck 
of the malleus and occasionally the head and crura of the stapes were 
included As in the preceding senes, no typical circumscribed focus 
of otosclerosis was found No clearly demarcated pathologic area 
comparable to that occurring m the otic capsule of the otosclerotic 

From the Lempert Institute of Otology and the Lempert Research Foundation 
Inc 

1 Covell, W P The Ossicles m Otosclerosis Acta oto larvng 28 ^63 

1940 
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patient could be demonstrated As m the preceding series, numerous 
pathologic changes were observed, with completely normal ossicles 
being found in only 4 cases Again pathologic changes were found 
in the joints, the bony tissue and the marrow spaces of the ossicles 
and particularly in the blood vessels 

COMMENT 

Since the pathologic changes observed in the ossicles removed in 
vivo from patients suffering from clinical otosclerosis were identical 
with those observed in the ossicles of postmortem material wherein 
the lesion of otosclerosis ^\as observed in the otic capsule (see figs 29 
to 32), we felt that the lesions occurring m the ossicles, though not 
circumscribed, were part of the otosclerotic process observed in the 
otic capsule We believe that the reason the lesions in the ossicles are 
not circumscribed by healthy bone, whereas in the otic capsule they 
are, is that the number of blood vessels normally feeding the ossicles 
IS limited as compared with the much richer blood supply normall)" 
nourishing the otic capsule The ossicles receive their blood suppl)'’ 
from one or at most two sources,- and the otic capsule from six 
sources ® (perhaps more) 

One of the outstandmg observations made in the histologic study 
of these two series of ossicles was that the blood vessels constantly 
show pathologic involvement and that this is similar to the pathologic 
involvement of the blood vessels of otosclerotic foci observed within 
the otic capsule Since these ossicles were always removed in auvo 
and did not undergo postmortem changes, we felt that an unusual, 
heretofore unobtainable, opportunity for careful study of the blood 
vessels and their contents was presented in this second series of 100 
ossicles Furthermore, we felt that by carefully observing the patho- 
logic changes in the blood vessels and correlating them v ith the 
pathologic changes in the bony structure of the ossicles we could 
perhaps deteimine whether the vascular changes were not most likely 
the forerunners of, and responsible for, the pathologic changes in the 
bony structure known as otosclerosis 

VASCULAR ANATOMY OF THE OSSICLES HISTOLOGICALLY TRACED 

In a study of the vascular supply of the normal ossicles attention 
must be given to the fact that we are dealing with the smallest bones 
of the body The caliber of the vessels concerned is therefore a 
matter of relativity Vessels ramifying through these bones and 

2 Nabeja, D The Blood-Vessels of the Middle Ear, in Relation to the 
Development of the Small Ear-Bones and Their Muscles, Folia Anat japon 
1 243, 1922-1923 

3 Bast, T H The Blood Supply of the Otic Capsule, Anat Rec 48 141 

1931 
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establishing haversian systems are of necessity only of the caliber o: 
the arterioles or even of the arteriolar capillaries found elsewhere in 
the body Since there is but little need for muscular walls, muscle 
cells are but seldom seen in these minute vessels Most of the vessels 
seem to depend solely on an endothelial wall Interestingly enough 
the long axes of the nuclei of the endothelial cells appear to he not 
only longitudinally with the course of the vessel but also circularly 
This anatomic arrangement suggests a functional response, if not to 
neural stimulation, then to chemical stimulation The possibility that 
pericytes are present as an aid to contraction must also be considered 
Some of the blood vessels ramifying through these bones take 
origin in their own local marrow spaces These, as previously 
described, occur in the body of the incus and in the head of the mal- 
leus The descending vessel of the descending process of the incus 
has been traced m many ossicles to this source But these marrow 
spaces must of course maintain some connection with the vascular 
supply of the rest of the body Accordingly, each ossicle has a nutrient 
artery coming as a branch of the middle meningeal artery 

The nutrient vessel of the incus enters the ossicle on the anterior 
surface just below the articular surface The nutrient vessel of the 
malleus enters the neck of that ossicle 

Additional vessels may occasionally be observed passing from the 
mucosa to the bone or vice versa It is difficult to know in which 
direction the vascular flow may be in vivo in these minute channels 
since there is no observable change in caliber One such vessel was 
frequently observed by us to cross from the mucosa to the bone or 
vice versa on the superior surface of the malleus Another was noted 
at the lower extremity of the descending process of the incus In 
several instances the descending vessel of the descending process of 
the incus was observed to travel completely through the bone and 
emerge in the connective tissue of the submucosa at the lower extremity 
Whether this descending arteriolar capillary ever entered its accom- 
panying vein and allowed its contents thus to return to the marrow 
space IS uncertain 

As stated, the study of the two series of ossicles routinely showed 
involvement of the blood vessels An especial effort was therefore 
made to demonstrate their condition in the second series of ossicles 
To this end the vessels m the marrow spaces were examined, the 
vessels in the descending process of the incus were studied, and those m 
the short process of the incus were studied, as were also those in the 
head and neck of the malleus Those in the neck and the crura of 
the stapes -were also examined when these ^vere present The vessels 
in the mucosa covering the ossicles vere observed when that mem- 
brane was intact 
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Within a haversian canal the venule accompanying the arteriole 
or arteriolar capillary may be three to five times the caliber of the 
arteriole This is ivell illustrated m the apparently normal vessels 
of the descending process of the incus seen in figure 1 



Fig 1 — Noimal arteiiole and venule m the descending process of the incus 
The venule may be three to five times the caliber of the arteriole Numerous 
polymorphonuclear cells are present in the venule W F, and adult, specimen 11 

THEORY OF ORIGIN AND PROGRESSIVE DEVELOPMENT OF OTOSCLEROSIS 

After carefully studying and analyzing the pathologic changes in 
the second series of 100 ossicles, we shall present those changes which 
appear to us to be various stages of the otosclerotic processes in what 
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we believe to be the order in which the pathogenesis of otosclerosis 
most likely occurs 

We shall first consider the contents of the blood vessels, then the 
walls of these vessels within the ossicles, and finally the gradual and 
insidious changes in the bone itself, which appear to arise from the 
pathologic conditions of the blood vessels 
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we desired to observe, if possible, the contents of the congested ves- 
sels and to study the preliminary stages of the production of the con- 
gestion and stasis 

1 Clear globules A quite unanticipated finding was that of clear 
globules commonly occuning within the lumen of the vessels In 
23 per cent of the cases these were observed in areas other than the 
marrow spaces Vessels in the marrow spaces were not included in 
the count, because it was felt that in such vessels the globules might 
merely represent fat that was being transferred to or from the marrow 



Fig 3 — ^An island of bone is being formed in the process of pathologic 
decalcification Note the evidence of congestion and stasis Gear globules 
may be seen within the vessel and emerging through the wall W M, aged 28, 
specimen 1585 

space The globules sometimes were so abundant as to fill more or 
less completely portions of the vessels, sometimes they were alined 
along the vessel walls Figure 2 shows these globules within vessels 
m the upper center field In figure 3 the globules are seen in the act 
of emerging through the vessel wall and escaping into the surrounding 
tissue Once having escaped, they do not maintain their globular 
shape but become distorted Their appearance is that of a balloon 
absorbing gas Figures 13 and 18 illustrate, in their center fields, the 
distending type of globule 
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Such globules ^^ere photographed and repioduced without com- 
ment in our previous paper concerning ossicles, in figures 16 C and 
18 Examination of microscopic sections of ossicles from patients 
with clinically diagnosed otosclerosis of the petrosa, as well as ot 
otosclerotic centers from patients without clinically diagnosed oto- 



Fig 4 — Sludged blood in a tortuous vessel in the neck of the malleus W M , 
aged 24, no 2272 

sclerosis but with the typical microscopic lesion, revealed that clear 
globules are numerous within the vessels in the imolved area A 
question arises as to the significance of these globules Do they repre- 
sent the beginning of edema m the tissue or are they a part of the 
process of saponification and decalcification ^ 
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2 Accumulating fragmented red blood cells These were observed 
within the lumens of vessels in 27 per cent of the cases They occurred 
in both arterioles and venules They were often seen m aieas of 
excessive constriction and hypertrophy of endothelial cells But since 
they were also seen in widely patent veins, it seems likely that a chemi- 



Fig 5 — Early periodic consti ictions of a vessel in the descending process 
of the incus Note the two clear spaces to the right of the vessel W F, 
aged 52, no 543 

cal condition caused their disintegration This might have been lack 
of oxygen and accumulation of carbon dioxide They were often 
found m the neighborhood of numerous polymorphonuclear cells 

3 Sludge Clusters of misshapen red blood cells ivere observed 
agglutinated to each other, each aggregation separated from the succeed- 
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mg one by a clear space Occasionally the clusters were agglutinated 
to the vessel wall More often they were free in the lumen The appear- 
ance was strikingly like that of the sludged blood seen in movies of living 
human and animal tissues This seemed to be a “still” picture of the 
same process It was observed m 21 per cent of the cases Only 3 of 



Fig 6 — Early \aricosities of the vein of the descending process of the 
incus W F , aged 20 , no 1269 


these cases fell into the group m which the globules were seen within 
the lumen Sludged blood is illustrated in figure 4 

4 Accumulating polymorphonuclear leukocytes These cells were 
predominantly the mature form of polymorphonuclear neutrophils, 
although band forms occurred They were observed m 40 per cent of 
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the ossicles Round cells were also observed, but not nearly so often 
Considering the chronicity of the disease the presence of polymorpho- 
nuclear cells IS somewdiat surprising It is possible that they were called 
forth as a result of the inflammation arising from the localized operative 
procedure In figure 1 they are seen in an otherwise normal vessel in 
the descending process of the incus 

Changes m the Vessel JValls — 1 Constriction Some vessels 
appeared slightly constricted at regular intervals Where no actual 
pathologic change of either the wall or the surrounding tissue was 



Fig 7 — Note the changing caliber of the arteriole as it crosses the marrow 
cavity In the upper right corner of the field it is expanded In the center field 
it IS constricted, allowing the passage of only a row of red blood corpuscles 
In file lower left field no lumen is apparent W F, aged 52, no 1178 

noted, the constriction may have represented the normal rhythmic 
action caught by the surgeon at the time of removal of the ossicles 
(a) Constriction of venule Figure 5 illustrates periodic constric- 
tion of the walls of a venule of the descending process of the incus 
Evidence of incipient pathologic change maj'^ be observed in the two 
elongated clear areas to the right in the vessel These represent either 
the first evidence of edema or gas absorbed by certain clear globules 
as described in foregoing paragraphs In fact, they may prove to be the 
microscopic picture of both of these conditions 
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More extensive constriction of a venule was found to lead to dilation 
of the vessel above and below the constricted area Such a condition 
may be observed in figure 6 where early varicosities appear in the vein 
of the descending process of the incus of a 20 year old girl The con- 



Fig 8 — A descending vessel of the descending process of the incus, reduced 
to a mere strand by complete constriction Note the red blood cells in the 
patent portion in the upper right field Three Howship’s lacunas are seen 
m the bone bordering the vascular channel m the lower center field W M , 
aged 22, no 1333 


comitant pathologic stasis, long recognized as a part of the microscopic 
otosclerotic picture, is here apparent 

(&) Constriction of arteriole In figure 7 the constriction of an 
arteriole as it passes through a marrow space is clearly illustrated 
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Complete constriction of an arteriole is again illustrated in figure 8, here 
occurring in the descending vessel of the descending process of the 
incus 

In regard to the matter of constriction of a vessel one must take 
into account the length of time the constriction lasts In our study it 



Fig 9 — Periodic constriction and partial obliteration of the descending 
arteriole of the descending process of the incus W F , aged 45 , no 1308 

IS impossible to observe the time factor, but the consequences of pro- 
longed constriction may be seen (Compare figure 24 with figure 8 
to realize the nature of the pathologic changes occurring throughout 
this ossicle as a result of the pathologic changes occurring in the 
individual vessels ) 
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Periodic constriction of long standing is well shown in figure 9 
Here m two of the constricted areas obliteration of the vessel is occur- 
ring Of course, one must study serial sections to be sure of such an 
interpretation of this condition 

2 Tortuosity In the preceding communication on ossicles we 
mentioned tortuosity of vessels as being most conspicuous among the 



Fig 10 — The descending vessel of the descending process of the incus, showing 
intermittent hypertrophy of endothelial cells Note the pull of the vessel toward 
the hypertrophied cells, thus initiating tortuosity W F , aged 34 , no 549 


early vascular changes In the present study we have attempted to 
find the incipient stages in the changes of the walls of the vessels leading 
to the production of tortuosity In figure 10 we illustrate a very early 
stage in the development of tortuosity 
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Hypertrophy of endothelial cells is obviously causing this condition 
The hypertrophy occurs intermittently on one wall and m the inter- 
vening region on the opposite wall The result is that a torque or pull 
of the vessel wall occurs toward the side of the hypertrophied cells, 
and tortuosity is produced The possibility that pericytes are present 
on these nonmuscular walls has been mentioned In figure 10 tuo 
apparently multinucleate structures appear on the right wall of the 
vessel We are inclined to beliCA^e these are contractile processes of a 
pericyte coming into view and not multinucleate giant cells or osteo- 



Fig 11 — Hypertrophy of the endothelial cells passing into the head of the 
malleus Note the tortuosity of the vessel Fragmentation of red blood cells 
IS present W F, aged 52, no 1178 


clasts — which, incidentally, have been conspicuously absent in the sum 
total of these 100 ossicles 

In figure 11 one sees hypertrophy of endothelial cells producing 
marked tortuosity of the vessel and obliteration of the lumen, this last 
process resulting in obliteration of a part of the vessel itself 

The ultimate extent to which tortuosity of vessels can progress is 
illustrated in figure 12, a vessel in the descending process of the incus 
Tortuosity of venous vails develops mostly from varicosities such as 
were described and illustrated m figure 6 
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3 Periarteritis This condition was described in our previous paper 
as occurring m 24 per cent of the cases The condition might also be 
described as perivascular fibrosis, since it may arise around the ^ enules 
as well as around the arterioles This type of pathologic change occurred 
in the marrow spaces in 32 per cent of the cases and in the descending 
vessel of the descending process of the incus in 27 per cent of the cases 
Only in 9 of the cases was this kind of pathologic condition exhibited in 



Fig 12 — A tortuous vessel in the descending process of the incus W M , aged 
63, no 2096 


both of these regions Figure 13 shows this lesion in the descending 
process of the incus 

4 Endarteritis Obliterative endarteritis is well illustrated in figure 
14 In three different areas m this field proliferation of the cells of the 
inner wall of these minute vessels may be observed In the upper right 
the lumen of the vessel is only partially obliterated In the middle and 
lower fields the lumen of the vessel is completely occluded The ultimate 
consequences of this type of pathologic change are seen in figure 23 
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Pathologic Changes of Bone — 1 Blue mantles Blue mantles 
have long been described as a part of the microscopic picture of oto- 
sclerosis (fig 15) The subject was discussed in our previous communi- 



Fig 13 — Perivascular fibrosis around the descending vessels of the descending 
process of the incus Note the tortuosity, congestion, stasis and presence of clear 
globules These are within the vessels, and one greatly dilated globule is in the 
surrounding tissue (center field) W F , aged 54, no 1233 


cation The general microscopic appearance of bone may be altered 
by the contents of the blood stream Blue mantles aie the walls of 
haversian canals which take an intensely blue dye with the hematoxyhn 



LEMPERT-WOLFF— OTOSCLEROSIS THEORY OF ORIGIN 131 


Blue mantles may occui m bone that is not otosclerotic, but they are 
always conspicuous m bone that is fiom patients with otosclerosis 
They may, m a sense, be considered as chemical indicatoi s of the type of 
calcium that has most recently been deposited along a paiticular blood 



Fig 14 — Detail showing obliterative arteritis The vessel in the upper right 
corner shows partial obliteration due to hypertrophy of the endothelium Peri- 
arterial fibrosis IS also present In the center and in the lower left corner complete 
obliteration of small vessels has occurred Numerous lacunas devoid of bone cells 
give evidence of necrosis W F , aged 36 , no 12 


vessel The spread of fluids emerging from the blood stream may be 
traced by the chemical reaction occurring in the bone along the canaliculi 
immediately adjacent to a haversian canal In fact, there is a time in the 
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comse of pathologic changes of bone ^\hen the row of lacunas lying 
jinmechately paiallel to a haversian canal appear under the microscope 
like insects walking along a stick At a later time the canaliculi on the 
othei side of the lacunas will spiead the devastating fluid to more distant 
lacunas As this occurs, marked iriegularity of staining is evident 



Fig IS — Blue mantles along the vascular channels of the incus They are 
more conspicuous in ossicles from otosclerotic patients W F , aged 28 , no 2087 

(fig 16) The colors with hematoxylin and eosin staining may range 
in the same section from a grayish pink to a dark purplish blue in the 
bone itself Areas of pale-staming bone may he adjacent to areas 
showing excessive affinity for the dye or they may be adjacent to areas 



LEMPERT-WOLFF— OTOSCLEROSIS THEORY OF ORIGIN 133 


guing a iDerfectty normal staining reaction The more deeply staining 
bone may piesent a “seedy” oi “peppery” appearance (fig 17) What 
are the underlying causes of these vai)nng hues^ Selective affinity for 
d) es IS known to be related to the chemical content of tissues Vascular 



Fig 16' — Note the irregular staining reaction of the bone in this incus, partic- 
ularly along the superior border In the lighter areas many lacunas are devoid 
of bone cells, indicating necrosis In the marrow space venous stasis is present 
with periarterial fibrosis Obliterative arteritis also exists The vessel in the 
haversian canal running diagonally at the bottom of the picture no longer possesses 
a lumen See figure 22 W F , a woman aged SO, with a clinical diagnosis of 
otosclerosis, no 1335A 


changes appear to initiate these chemical reactions and to be the source 
of early disintegrative changes in the bone The consideration of the 
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microchemical changes that occur within the vessels and in the tissue 
fluids, producing the dissolution of the normal structure of the bone, is 
beyond the scope of this paper We here present the microscopic 
changes which we now believe to be a part of the otosclerotic process 
2 Hypervascularity Vessels traversing the bone in these specimens 
are frequently supei numerary In the sections the bone may appear to be 



Fig 17 — Pathologic bone showing a “seedy” appearance due to the enlargement 
of lacunas as the decalcifying tissue fluids spread from the haversian canals 
W M , aged 38 , no 548 

riddled with perforations Common sites for such a condition are 
the neck of the malleus and the bone immediately underlying each 
articulai surface Multiplication of vessels in the initial staees of that 
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process is illustrated in figuie 18 Tortuosity of vessels may expose 
the bone to a gieatei extent ot rasculai suiface Since, as already 
explained, toituosity leads to congestion and stasis, the areas thus 
exposed may be subject to toxic fluids, with decalcifying processes 
resulting 

3 Decalcification In the presence of congestion and stasis such 
as that illustrated m figures 12 and 13, stagnation of blood occurs The 
consequent lack of ventilation and the described accumulation of gas 
m escaped globules both combine to make adjacent bone solvent 















L'. 


Fig 18 — Newly formed blood vessels penetrating ^he solid bone of the he^ of 
the malleus of a 20 year old man with a clinical diagnosis of otosclerosis Con- 
gestion and stasis are present Numerous minute clear globules are present within 
the lumen of the vessel Others have escaped and are apparently enlarging as 
from the absorption of a gas (carbon dioxide’) No 547 

4 Osteofibrosis Following decalcification, the changes seen and the 
reactions noted in the tissue apparently depend on the individual con- 
stitution of the patient Different patients react differently, according 
to their own constitution, once decalcification has been initiated In 
figure 19 is seen an infarct on the superior surface of the incus Fibrotic 
replacement of bone or osteofibrosis has occurred The ghosts of the 
haversian canals are still apparent In the high power view the release of 
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Fig 19 — A, an area of fibrotic replacement of bone in the body of the incus 
Note that the wall of a haversian canal has been completely eroded W F , 
aged 48, no 2194 B, detail of A showing bone cells freed by the decalcifjing 
process and taking part in fibrosis Even the former lumen of the vessel has been 
invaded by fibroblasts 





LEMPERT-IVOLFF— OTOSCLEROSIS THEORY OF ORIGIN 137 


the bone cells is evident and their fibroblastic activit}^ may be observed 
Figures 20 and 21 illustrate similai pathologic changes occurring in 
the incudes of younger peisons, aged 18 and 36 years, respectively 

5 Osteoporosis As stated, excessive numbers of vessels in bone 
produce numerous perforations Thus the bone assumes a spongy 



Fig 20 — Osteofibrosis and malformation of the incus W M , aged 18 ;• 
no 1756 

appearance If the blood supply to such an area is cut off, either from 
prolonged stricture or embolism, the soft tissue once supplied may become 
atrophic, necrotic and eventually disappear entirely Figure 22 from the 
case illustrated in figure 16 shows an infarct in the incus just below 
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the articulai surface In A a constiicted blood vessel is seen traversing 
an area of osteofibiosis In B the area appears as a cyst which in C 
becomes a gouged-out aiea in the bonj^ contour, which is quite irregular 
throughout 



Fig 21 — Osteofibrosis of the incus W F, aged 36, no 1701 


In figure 23 we see a malleus and an incus, both of which are 
osteoporotic, and this pathologic condition is diiectly traceable to the 
obliterative endarteritis that occurred in the patient as illustrated m 
figure 14 

6 Malformations and exostoses In persons who are suffering from 
a dyscrasia of calcium metabolism, malformations of bony structures 
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may occur with altered sti esses and strains, or calcium may be deposited 
m bizarre locations In the previous paper attention was called to the 
distorted shapes assumed b}^ the incus and the malleus with altered 
muscular actlvlt^ on the ossicufer chain and altered activity from inability 



Fig 22 A — An atrophic blood vessel surrounded by an area of fibrotic replace- 
ment of bone See figure 16 W F, aged 50, no 1335 B 

to respond to sound vibration That calcium is deposited in unusual 
locations is manifest in the exostoses of the disarticulated ossicles 
Figure 24 illustrates this vividly, showing an exostosis on the superior 
surface of the incus The line of demarcation between the normal con- 
tour and the new growth of bone is obvious The growing bone is 
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highly vascular and contains large areas of fibrous tissue It should be 
noted that the general staining pattern of this ossicle is irregular and 
that beneath the articular surface there is an extensive area of fibrotic 
replacement of bone Figure 5 illustrates complete constriction of the 



Fig 22 B — The fibrotic area gives way to a cystic space W F, aged SO, 
no 1335 C 


vessel in the descending process of another incus Calcium was not 
being normally distributed in this ossicle on account of occluded vessels , 
so the excess was deposited in abnormal locations 

An excellent example of the excesses To which such a pathologic pro- 
cess may go is well illustrated in figure 25 A, B, C and D Here again it 
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IS obvious that a pathologic state existed throughout this small bone 
Areas of osteofibrosis and osteoporosis are numerous Staining reac- 
tions are irregulai 

7 Ankylosis In pathologic states the deposition of calcium is 
uncontrolled as to location and amount It may be deposited less abun- 



Fig 22 C — Superficially the area appears as osteoporosis, neither bone nor 
fibrous tissue being present W F, aged 50, no 1335 

dantly but equally insidiously as flecks in the ligaments of the joints or in 
the interarticular disks In such a location it may not be long before 
calcium accumulates sufficiently to build a bridge of bone between the 
two ossicles This results in ankylosis of the ossicles as illustrated in 
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figure 26 A, B, C and D As may be seen in this series of pictures, 
vascular channels may pass from one ossicle to the other An area of 
osteofibrosis has also developed near the articular surface 

In figure 23 we see another example of ankylosis The extent of the 
pathologic involvement can be fully appreciated only when the complete 



Fig 23 — Ankylosis of the malleoincudal joint in a case of bilateral otosclerosis 
See figure 11 for detail of vascular pathologic process causing this condition 
Osteoporosis is also present W F, aged 36, no 12 (Dr MacCready made this 
specimen available to us ) 

series of sections is studied It is obvious, however, from this illustra- 
tion that another type of bony change has occurred Osteoporosis 
is also extensive This condition, in turn, may be traced to the vascular 
state which has been illustrated in figure 14, a detail of figure 23 




LEMPERT-WOLFF— OTOSCLEROSIS THEORY OF ORIGIN 143 


Ossification m the area of ankylosis ma> be so extensive as to 
obliterate completely the interarticular disk The incudostapedial joint 
shown in figure 27 A and B illustrates this condition Only a small 
fragment of the interarticular cartilage is evident An atrophic vessel 



Fig 24 — Note the exostosis or new bone formation on the superior surface 
of the incus A sizable area of fibrotic replacement of bone is seen just below 
the articular surface Erosion of articular cartilage has occurred superiorly 
W M, aged 22, no 1333 

IS seen in the head oi the stapes Indications are that this minute 
vessel may have been literally squeezed shut by the presence of globules 
producing edema on each side of it Further pathologic changes are 
to be noted in the crura Irregular contours are present, and, in addition 
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Fig 26 A — True bony ankylosis of the malleoincudal joint Note the flecks ot 
calcium in the interarticular disk and the area of fibrotic replacement of bone in 
the malleus, adjacent to the area of ankylosis W F, aged 30, no 1784 



Fig 26 B — The ankylosed area as seen at a more superficial level Note the 
area of fusion of articular cartilages and interarticular disk to the right of the 
ankylosed area To the left of it flecks of calcium are seen in the interarticular 
disk A minute blood vessel traverses the area of ankylosis 

146 







Fig 26 D — The pathologic area as seen from a very superficial level Note 
the extensne calcification of the interarticular disk and the fusion of the locally 
contiguous cartilaginous articular surfaces 
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to an overgrowth of bone, osteoporosis has developed particularly in 
the posterior crus This stapes appears to illustrate an otosclerotic 
condition quite typically The pathologic area extends to a higher 
level on the crus than is commonly seen 



Fig 27 A — Otosclerosis of the stapes Note the hypervascularity and the 
enlargement of the posterior crus Ankylosis of the mcudostapedial joint has also 
occurred W F, aged 44, no 2202 


Figure 28 A and B illustrates another stapes of a 28 year old patient 
Here the head shows extensive fibrotic replacement of bone, but such a 
condition has been observed as an anatomic variation However, since 
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it IS coupled with the condition of the lower end of the crus illustrated in 
figure 28 B and a clinical history of otosclerosis one is forced to recognize 
a pathologic condition Here bone has been deposited extensively by 
accretion 



Fig 27 B — Detail showing ankylosis of the malleomcudal joint Almost com- 
plete obliteration of the cartilage of the joint has occurred The bone has been 
hypervascular, but the vessels are now atrophic W F , aged 44 , no 2202 

8 Ischemia Attention has already been called to the irregularity 
of the staining of the bone in these specimens Mention has been made 
of occurrence of complete stricture of -vessels supplying a given region 
If this constriction is long lasting or permanent, necrosis of bone cells 
may occur This gives the microscopic picture of pale-staining areas of 
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Fig 29 — Otosclerosis of the footplate of the stapes in a clinically diagnosed 
case of otosclerosis No ankylosis was present No otosclerosis of the otic 
capsule was seen at the oval window, but otosclerotic bone is present near the 
round window W F , aged 40 , no 5 



Fig 30 — Detail of the stapedial footplate shown in figure 29 but taken at a 
slightly more anterior level and showing more extensive osteofibrosis No 
evidence of ankylosis occurred at any level W F , 'agei 40 , no S left ear 
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bone with lacunas devoid of bone cells As stated, such an area may he 
adjacent to an area with normal vascular supply and normal staining 
reactions In bone lacking blood supply the bone cells die from lack of 
nourishment and eventually disappear entirely, leaving empty lacunas, 
but the bone itself will maintain its original contour It is bone with an 
abundant blood supply or an excessive blood supply that is most apt 
to undeigo change of form ’ 



Fig 31 — Congestion and stasis in the vessels of the malleus in otosclerosis 
observed in a postmortem specimen, unsuspected during life W M, an adult, 
no 5178, left ear (This photograph was made available to us by Washington 
University ) 

SUMMARY 

Thus It may be seen from this survey of 100 ossicles removed from 
patients with a clinical diagnosis of otosclerosis that one small ossicle 
may present any one or a combination of several types of known patho- 
logic processes of bone There appears to oe nothing specific in the 
kind of reaction the individual patient will give to the presence of the 
disease 

Decalcification occurs without the presence of osteoclasts Only in 2 
cases were any osteoclasts observed in the tissue, but areas of decalcifi- 
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cation were numerous and extensive Osteofibrosis, osteoporosis, hyper- 
ostosis and sclerosis may all occur The cubic volume of the lesion when 
compared with the cubic volume of the skeletal anatomy of the body is 
minute But because of the strategic location of the alteration the 
significance of its presence is great The types of pathologic mvolve- 



Fig 32 — Fibrotic replacement of bone, congestion, stasis and cystic formation 
in the descending process of the incus in the case of otosclerosis illustrated in 
figure 31 

ment seen in these ossicles may also be seen within the ossicles in any 
proved series of cases of clinically diagnosed otosclerosis examined after 
autopsy The lesion, however, is not circumscribed in the ossicles as it is 
in the otic capsule (See figures 29 and 31 ) This we believe to be due 
to the anatomic difference in the blood supply The otic capsule receives 
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its blood supply fiom six diffeient sources (peihaps moie) " The ossicles 
receive their blood supply fiom one oi at most two sources In the otic 
capsule, with its abundant blood supi^ly, it is possible for a ciicumscnbed 
area supplied by a certain blood vessel undergoing pathologic changes 
to he moie or less completely surrounded by aieas still leceiving a 
noimal supply of blood and theiefore maintaining normal haversian 
systems and a noimal histologic picture The pathologic changes pre- 
viously noted and the additional ones described m this paper are a part 
of the otosclerotic piocess 

We believe the vascular changes preceded the bone changes in the 
development of otosclerosis We have therefore studied the blood 
vessels of the marrow spaces of the ossicles, the vessels of the mucosa when 
It was intact, the vessels of the head and neck of the malleus, the vessels 
of the short piocess of the incus and the vessels of the descending pro- 
cess of the incus The condition of the walls of these vessels was 
examined The histologic vascular content vas also examined The 
pathologic changes observed were found to lead in more or less logical 
and chronologic steps to the various types of bone disease described 

Changes of Vascular Content 

1 Clear globules 

2 Accumulating fragmented red blood cells 

3 Sludge 

4 Accumulating polymorphonuclear cells 

Changes of Vascular Wall 

1 Constriction of vessels the caliber of which is normally that of capil- 

laries supplying bones elsewhere in the body 

2 Tortuosity of vessels caused by 
(a) Hypertrophy of endothelial cells 
(fc) Varicosities 

3 Periarteritis 

4 Endarteritis 

Changes of Bone 

1 Excessive blue mantling 

2 Hypervascularity 

3 Decalcification 

4 Osteofibrosis 

5 Osteoporosis 

6 Hyperostosis with malformations 

7 Ankylosis of joints 

8 Ischemia with empty lacunas 

CONCLUDING COMMENT 

A survey of pathologic changes seen in ossicles from 215 patients 
with a clinical diagnosis of otosclerosis leads us to believe that these 
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ossicles do show otosclerosis but not m the clearcut circumscribed form 
we had anticipated Believing that in studying a large number of 
ossicles from these patients we might see progressive stages of the 
disease, we have here attempted to present the findings somewhat m 
a possible chronologic order 

We have demonstrated microscopic evidence of ankylosis in the 
mcudostapedial and mcudomalleolar joints of these* ossicles We 
believe the initial pathologic changes are within the blood stream 

, Age Dishibutton of 100 Patients Whose Ossicles Have Been 

Histologically Evamtned 


Between 





12 and 20 

20 29 

30 39 

40 49 

50 69 

18 

29 

36 

43 

52 


29 

35 

44 

57 


29 

37 

40 

52 


26 

38 

41 

54 


23 

34 

42 

55 


27 

36 

44 

61 


20 

39 

41 

50 


22 

39 

43 

52 


29 

39 

40 



24 

34 

45 



26 

31 

48 



29 

33 

40 



22 

37 

40 



29 

32 

45 



28 

31 

40 



22 

31 

41 



29 

38 

43 



27 

38 

40 



23 

31 

42 



29 

34 

44 



20 

38 

41 



28 

33 

46 



27 

35 

49 




36 

46 




34 

43 




30 

48 




30 

42 




37 

44 




37 

44 




36 

41 




38 

44 




34 

43 




37 

46 





49 



We have taken into consideration the possibility that senescence 
pla>s a part in the production of the pathologic changes described 
However, a survey of the decades of life lepresented in this series of 
patients precludes the possibility that geriatric conditions are a factor 
We are dealing with a group of young persons, as may be seen m the 
table 
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INHALATION OF PENICILLIN AND STREPTOMYCIN 
IN OFFICE PRACTICE 


DAVID DAVIS, MD 
WASHINGTON, D C 

I "'HE INHALATION treatment of respiratory diseases has been* 
known for centuries Steam has been used by itself or with 
various volatile drugs, such as camphor or menthol, for many years 
Shortly after Koch announced his discovery of the tubercle bacillus, 
someone advocated the inhalation of a culture of another organism to 
kill the tubercle bacilli in the lung Following World War I, inhalation 
of chlorine gas was in vogue as a remedy for a cold in the head or 
the chest The more recent use of inhalations of epinephrine for 
relief of asthma is known to everyone, and today almost every medical 
journal has an article about the inhalation of penicillin or streptomycin 
for some respiratory or general condition It is only natural that 
the antibacterial drugs should be used by inhalation, for with this 
method they are delivered directly to the site of infection and in a 
concentration sufficient to be effective against susceptible organisms ^ 

Today the problem is to determine the best method of inhalation, 
that is, the type of inhaler, the proper drug, the correct amount and 
the best diluent, if any 

In this paper I shall confine my remarks to the inhalation of 
nebulized penicillin and streptomycin as applied in office practice and 
in the home 

The inhalation of penicillin is now recognized as an effective 
treatment for various infections of the upper and lower respiratory 
tract It is probably the simplest method of reaching all of the respiratory 
mucosa at one time with a drug that is effective against gram-positive 
bacteria Diseases of the respiratory tract which are amenable to 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninety-Seventh Annual Session of the American Medical Association in Chicago, 
June 24, 1948 

1 (a) Abramson, H A Principles and Practice of Aerosol Therapy of the 
Lungs and Bronchi, Ann Allergy 4 440-456 (Nov -Dec ) 1946 (6) Bryson, V , 

Sansome, E, and Laskin, S Aerosolization of Penicillin Solutions, Science 100 ' 
33-35 (July) 1944 (c) Findeisen, W Ueber das Absetzen kleiner, in der Luft 
suspendierter Teilchen in der menschlichen Lungen bei der Atmung, Arch f d ges 
Physiol 236 367-379, 1935 
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office inhalations of penicillin are rhinitis, sinusitis, nasopharyngitis, 
pharyngitis, laryngitis, bronchitis, bronchiectasis, infectious asthma and 
contact ulcer of the larynx Not all patients are relieved or cured, 
but the method is effective enough to be included in one’s armamen- 
tarium There are many other respiratory conditions which are 
reduced by nebulized penicillin, such as pneumococcic or streptococcic 
pneumonia, pulmonary abscess and acute laryngotracheobronchitis, but 
these are not suitable for office treatment and are not discussed in this 
paper 



Fig 1 — Pen-I-Sol nebulizer with face mask and rcbreathing bag It is used 
in all conditions other than sinusitis A pressure machine can be used instead 
of the oxygen tank (Made by the Oxygen Therapy Sales Company, Los Angeles ) 

APPARATUS AND TECHNIC 

The apparatus used in my office is simple It consists of a nebulizer connected 
with a face mask and a rebreathmg bag and a tank of oxygen which supplies the 
pressure to nebulize the penicillin (fig 1) If sinusitis alone is to be treated, 
nasal tips and a suction-pressure apparatus (fig 5) are used instead of the face 
mask and the rebreathmg bag The penicillin is dissolved to make a concentration 
of 150,000 units in 0 75 to 1 cc of distilled water, isotonic solution of sodium 
chloride or phenylephrine hydrochloride N N R and is placed in the nebulizer, 
when this is entirely used up 0 5 cc of distilled water or the saline solution is put 
into the nebulizer and inhaled to utilize the penicillin which has adhered to the 
sides of the apparatus As much as 250,000 to 300,000 units of penicillin may be 
used at one time , in such cases it is advisable to use up to 1 5 to 2 cc of the 
diluent Since penicillin G has been used, there is no discomfort with inhalation 
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of the larger number of units Barach and co-workers = have devised a tablet 
containing 50,000 units of crystalline G penicillin As many as 4 tablets will 
dissolve in 1 cc of distilled or boiled water The tablets are placed in the 
nebulizer and tlie water added to make the solution 

Treatments are given at the rate of one a day at least and in some cases 
two a day for several days, depending on the severity of the condition and the 
response of the patient In most cases that are not chronic I advise the patient 
to take at least one treatment daily for siv days, and not to be disappointed if 
the disease does not show any response until that number has been taken 
Frequently patients will state after the third or fourth treatment that the condition 
IS no better, but many of the same patients will volunteer the information that 
they feel better or cured after the fifth or siv-th treatment Chronic conditions may 
require many more than six treatments The number must be judged by the 
patient’s response or by the results of various examinations, including bacteriologic 
and roentgenologic examinations 

Organisms may become resistant to both penicillin and streptomycin, and this 
may be a reason why some infections do not respond to the inhalations To over- 
come this, it IS necessary to use a sufficiently large dose of the antibiotic in the 
beginning of the treatment Ordinarily one need not consider tlie resistance of 
the organisms to penicillin, but at times the resistance to streptomycin becomes 
so great that it cannot be overcome even with very large doses 

OBSERVATIONS 

The respiratory tract conditions most amenable to penicillin inhala- 
tions are those due to gram-positive bacteria, particularly the strep- 
tococci and pneumococci Even a cold m the head will often respond 
to the inhalations One does not use the inhalations routinely in 
treating colds, as these are self limited, but on trying the inhalations 
at the request of the patients, I have been agreeably surprised to 
find that some of them are relieved promptly of their symptoms The 
nurse employed in my office can relieve herself of colds with one or 
two inhalations, the secretary gets no relief from them 

Infections of the nasopharynx, which are difficult to treat in some 
patients, often respond to the penicillin aerosol This result is probably 
due to the effect of the penicillin on the infection of the nares or 
the sinuses which so often accompanies or precedes nasophaiyngitis 
The aerosol makes it unnecessary to swab the nasopharynx and also 
prevents the infection from spreading downward If there is any 
secretion m the nose, this is removed by suction, and if necessary a 
decongestant such as phenylephrine hydrochloride or an ephedrine salt 
is sprayed into the nares Taking one or two inhalations a day for 
about two days is usually sufficient 

2 Barach, A L , Rumsey, C C, Jr , Soroka, M, and Radar, D A Sim- 
plified Technic of Treating Sinusitis with Penicillin Aerosol, with Description 
of Foot Pump for Economical Nebulization of Penicillin and Other Therapeutic 
Aerosols, N Y State J Med 47 1498-1500 (July 1) 1947 
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Laryngitis is effectively treated with inhalations of penicillin, par- 
ticularly in the acute stages Often a speaker or a singer can get 
relief in one to four inhalations and is then able to speak or sing 
without difficulty This type of treatment is most gratifying, as it 
IS so simple as compared with any other method of instilling medicine 
into the larynx In cases of acute laryngitis the patient is asked 
to take two treatments a day, m that way inhaling 300,000 units of 
penicillin At the end of the second day or the fouith inhalation the 
hoarseness is usually so much improved that the patient can carry 
on in a normal voice 

The most striking results are seen m cases of cough due to acute 
bronchitis or occurring as an aftermath of that condition in which 
all other remedies have failed Most of the patients have tried various 
cough medicines, inhalations of steam, drops m the nose, gargles, etc , 
without avail Many are children with soggy nares, postnasal discharge, 
lymphoid tissue on the posterior part of the pharynx or enlarged lingual 
tonsils, with a constant hacking or even a productive cough Treating 
cough in children is especially important to prevent bronchiectasis 
After a few treatments with the nebulized penicillin these patients are 
greatly improved and many are entirely relieved It may be necessary 
to give as many as ten treatments to get a good result, but most patients 
are improved in less than that number It is suggested that patients 
with bronchitis or cough be examined by their physicians before the 
inhalations are started This is no problem, as most of the patients 
have already been under treatment with their family physicians, who 
are glad to have them get the inhalations Occasionally, a good result 
IS obtained in the patient with a cough that has not cleared up under 
inhalations of penicillin by adding streptomycin, 0 3 Gm , to the 
penicillin or substituting streptomycin for the penicillin Patients 
with cough are forbidden to smoke, as smoking can undo all the 
good effect of the inhalations If there is any reason to believe that 
bronchiectasis is present, bronchograms are taken, and a bactenologic 
examination of the coughed-up secretion is made Often these bron- 
chiectatic patients cough up phlegm containing gram-negative organisms 
which are more effectively treated with streptomycin than with peni- 
cillin ® In these cases I feel that the combination of penicillin and 
streptomycin is better than either one alone When penicillin alone 
IS used, the gram-negative organisms may not be affected They in 
turn elaborate an enzyme, “penicillinase,” which destro^^s some of the 

3 Olsen, A M Inhalational Therapy m Bronchiectasis, JAMA 134 * 
947-952 (July 12) 1947 
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bacteriostatic activity of penicillin ^ By the addition of streptomycin 
to the penicillin aerosol the gram-negative organisms are affected, and 
this prevents the production of penicillinase When possible I try 
to get these patients to take two treatments daily, to get 300,000 to 
500,000 units of penicillin and 0 6 to 1 Gm of streptomycin a day 
Before the inhalation is given the bronchi are emptied by postural drain- 
age In these chronic cases the number of treatments depends on the 
response — ^usually a month is a fair length of time to give them before 
expecting any lasting results, but many of these patients will feel better 
and have less expectoration, with elimination of the odor, after even a 
few treatments It is recommended that these inhalations be given 
preliminary to surgical treatment of bronchiectasis, in order to prevent 
complications during and after the operation Inhalations are especially 
effective in bronchial conditions, as the drug is placed directly at the 
sites of infection As Segal ® said, “The clinical course is sufficient 
proof of the topical effectiveness of penicillin aerosol ” 

Patients with sinusitis may get much relief from inhalation of 
penicillin This treatment is valuable m cases of generalized sinusitis 
complicating a head cold when the condition is too acute to warrant 
much if any nasal or sinus treatment If the nose is clogged, a vaso- 
constrictor IS sprayed into both nares, and if mucopus or pus is present, 
this IS removed with a fine suction tube The penicillin dissolved 
in 0 25 per cent phenylephrine hydrochloride solution instead of saline 
solution or water is then inhaled through nasal tips inserted tightly into 
the vestibules The nasal apparatus - works by the alternating pressure 
and suction provided by a Venturi tube, and in this way the penicillin 
IS inhaled directly into the sinuses Most acute involvements will 
clear up after a few inhalations, the head feels clear, the headache 
IS gone and the patient experiences a sense of well-being which is 
not achieved by the usual nasal treatments Whether this is due 
to the effect of the oxygen or to the thorough shrinking with the 
phenylephrine or to the effect of the penicillin I do not know Even 
purulent sinusitis may respond to the inhalations and thus obviate 
the necessity of iriigations of the sinuses, although a combination of 
irrigations and inhalations is at times necessary to clear up some of 
these purulent sinuses One patient, a boy of 14 years, had generalized 
purulent sinusitis complicated with bilateral otitis media and mastoiditis 

4 Abraham, E P , and Cham, E Enzyme from Bacteria Able to Destroy 
Penicillin, Nature, London 146 837 (Dec 28) 1940 Woodruff, H B , and Foster, 

J W Microbiological Aspects of Penicillin VII Bacterial Penicillinase, J 
Bact 49 7-17 (Jan) 1945 

5 Segal, M S Inhalational Therapy in Treatment of Serious Respiratory 
Disease, New England J Med 229 235-241 (Aug 5) 1943 , Medical Progress 
Inhalation Therapy 2S0 456 (April 13) 1944 
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The left mastoid process had to be exenterated It continued to dram 
after the operation The tonsils and adenoids were removed, and 
the maxillary sinuses were irrigated on several occasions, with the 
recovery of much mucopus, but the nose remained full of mucopus 
and the ears discharged as before Penicillin had been given by 
injection and sulfadiazine by mouth in large amounts without any 
apparent effect Penicillin aerosol was then tried, and the secretion 
m the nose and the ears dried up within one week Irrigation of 
the maxillary sinuses following one week of inhalations of penicillin 
showed them to be free of secretion 

Patients often come into the office with a self diagnosis of “sinus,” 
and on examination not much is found to account for their stuffiness 
and headache or discharge Allergy may account for the discomfort 
of some of these Some of them actually have low grade sinusitis, 
manifested by a hyperplastic nasal membrane and clouding of the 
sinuses on transillumination, and have not responded to previous 
treatments of nose and sinus In these cases inhalations of penicillin 
dissolved in 0 25 per cent phenylephrine hydrochloride solution give 
the patients the relief they seek, although m some not much change 
of the mucosa can be noted following the treatments After about the 
fifth or sixth treatment they will usually volunteer the information 
that they feel relieved In some the sense of smell returns, which 
had not been present for years 

In some patients chronic purulent sinusitis responds well to the 
inhalations, but the patients are told not to expect any miracle Many 
of them have had different kinds of intranasal treatments and usually 
surgical interventions They have long since given up hope of relief 
and refuse further manipulation of their noses Any improvement 
experienced through inhalations is most welcome, and the ease with 
which the treatments are given is appreciated It is necessary with 
some of these patients to aspirate the secretion and to spray in a 
decongestant before using the inhalations Cultures are taken also, 
to determine the antibiotic to be used Usually the organisms are 
gram positive and penicillin alone is effective, but if any gram- 
negative organisms are found or if there is no response to penicillin 
alone, streptomycin is added Some patients who have had completely 
dark or cloudy sinuses on roentgenograms for years, with discharge, 
stuffiness, headache and other discomforts, are relieved symptomatically, 
and their sinuses show on roentgen examination a clearing which was 
hardly expected With some of these patients it is necessary to irrigate 
the maxillaiy sinuses to remove the heavy secretion at some time during 
the course of their inhalations, but in others the suction-pressure 
inhalations alone are sufficient to empty the sinuses In these the 
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results are paiticularly gratifying, as up to now no treatment has 
offeied moie than temporary relief 

Some asthmatic patients are helped by inhalations of penicillin, 
particularly those whose asthma is due to infection The penicillin 
IS dissolved m 1 per cent phenylephrine hydrochloride solution instead 
of water or saline solution, and this may also be a factor in giving 
relief The effect of the penicillin on the infection of the paranasal 
sinuses which accompanies the infectious asthma in some of these 
patients probably plays an important part Many of the patients have 
had surgical tieatment which has failed to lelieve their asthmatic 
symptoms, in part because it does not eradicate all the foci of infection 
In these patients nebulized penicillin probably reaches the hidden 
areas of infection in the sinuses and also in the bronchial tree, and 
on the elimination of these the asthma is relieved 

As time goes on other conditions are treated, with gratifying lesults 
The inhalations aie now being used m cases of contact ulcer of the 
larynx with good effect Silence alone is of value, but the recovery 
IS discouragingly slow By adding inhalations of penicillin to the 
treatment one is able to eliminate the infection not only in the ulcer 
but in the upper respiratory tract which may contribute to the pro- 
longation of the condition The patient also feels that the doctor is doing 
something active for him besides advising him to keep silent This 
course was suggested to me by Dr Samuel Crowe, of the Johns 
Hopkins University, and is proving to be successful 

Acute tonsillitis and pharyngitis can be reduced by inhalations of 
penicillin, either through the local effect or through the absorption 
of the pencilhn into the blood stream The results are difficult to 
determine, as other remedies are combined with the penicillin inhalations, 
and also the condition clears up in a short time under almost any kind 
of treatment The inhalations help by removing aii}' infection which 
may be present in the nose and the nasopharynx and which may 
contribute to the continuation of the condition of the throat 

The ease of administering the inhalations is also a factor in their 
favor Patients practically give themselves the treatments After 
the initial examination, if the doctor prescribes inhalations, the nurse 
adjusts the apparatus to the patient’s face or nose, and after the penicillin 
aerosol has been inhaled, she adds 0 5 cc of distilled water or saline 
solution to the nebulizer in order that the penicillin which clings to 
the inner surface of the apparatus may be utilized When the patient 
returns for further inhalations, the nurse gives the treatment and 
the doctor needs to spend only a minute or two to see how the patient 
is getting along If there is any secretion in the nose which should 
be aspirated, this is done, and a decongestant is sprayed m before 
the inhalations are begun If there are any cutaneous irritations, such 
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as urticaria, or any asthmatic symptoms following any of the inhalations, 
the inhalations are either discontinued or another type of penicillin is 
used Asthmatic attacks occur seldom but may be severe and are treated 
with antihistamine drugs, such as diphenhydramine hydrochloride (ben- 
adryl hydrochloride®) or tripelennamine hydrochloride (pyribenzamine® 
[N'-pyndyl-N'-benzyl-N-dimethylethylenediamme] ) Irritation of the 
mouth has not occurred since a humidifier was attached to the oxygen 
tank However, if one uses a nebulizer held between the lips — i e , 
without a mask — it is advisable to rinse the mouth after the treatment 
Penicillin urticaria can be treated with nicotinic acid, 35 mg in 8 to 
10 cc of distilled water being injected intravenously ® Segal suggested 
changing to another type of penicillin when these local reactions occur 

OTHER TYPES OE APPARATUS 

There are several types of apparatus other than the pen-i-sol® 
nebulizer, with rebreathing bag and mask (fig 1 ) , made by the Oxygen 
Therapy Sales Company, Los Angeles, and the negative pressure sinus 
apparatus, made by the Inhalational Equipment Company, Inc , New 
York, which I use McAuhffe and Mueller ® have devised a suction- 
pressure machine which works with an electric motor Nebulizers made 
by the Inhalational Equipment Company, Inc , the Oxygen Equipment 
Manufacturing Corporation and the Vaponefrm Company, as well as 
the DeVilbiss nebulizer No 40 and the Parke, Davis & Company 
epinephrine inhaler are all satisfactory and are supposed to deliver 
particles between 0 5 and 2 5 microns in size For home use there are 
several types of apparatus available The Abbott Laboratories have 
devised a small plastic atomizer to be used with micronized penicillin 
dust instead of penicillin solution (fig 5) A small cartridge ot 
300,000 units of finely divided penicillin is inserted into the apparatus, 
and the penicillin dust is breathed in through either the mouth or 
the nose Krasno ® reported that several hundred patients had used 
this apparatus with good results and no side effects However, several 
of my patients have had severe reactions after using this type of appa- 
ratus Their noses became congested and the skin of the nose and 
lips red and swollen They felt as if they had a severe cold in the head 

6 Service, W C The Treatment of Penicillin Urticaria with Nicotinic 
Acid, Ann Allergy i 397-398 (Sept -Oct) 1946 

7 Segal, M S , and Ryder, C M Penicillin Inhalation Therapy, New 
England J Med 236 132-138 (Jan 23) 1947 

8 McAuhffe, G W , and Mueller, G C Aerosol Penicillin Administered in 
Paranasal Sinusitis with Balanced Suction and Pressure, Arch Otolaryng 46 67- 
71 (July) 1947 

9 Krasno, L R , in discussion on Davis, D Inhalation of Penicillin and 
Streptomycin in Office Practice, Tr Am Acad Ophth 52 273-282 (March- 
April) 1948 



Fig 3 — Simplified negative pressure sinus unit This is similar in action to 
the sinusillin® apparatus described in my previous paper (Davis, D Inhalation of 
Penicillin and Streptomycin in Office Practice, Tr Am Acad Ophth 52 273-282 
[March-April] 1948) (Made by the Inhalational Equipment Company, Inc, 
New York ) 
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•Barach, Rumsey, Soroka and Radar ^ have recently added a foot 
pump apparatus to their negative pressure sinus apparatus This 
apparatus replaces the oxygen tank and allows the inhalations to be 
used at home with less expense to the patient The nebulizer is 
fitted with nose pieces and a metal Venturi tube, and there is no 
rebreathing bag I do not believe that it will become popular 



Fig 4 — DeVilbiss no 40 nebulizer ior mouth (/I) or nasal (C) inhalation 
Instead of the long tube (5) which connects with an oxygen tank, a hand bulb 
can be attached directly to the nebulizer for home use (Z?) is a glass tube which 
connects with (A) for use when the patient is lying in bed and cannot sit up 

Fmke has advocated the use of a bicycle pump to supply the air 
to nebulize the penicillin for home treatment Prigal and associates 
have devised a combined steam generator and nebulizer which can 
be used in the office or in the patient’s home (fig 6) Prigal stated 

10 Finke, W Simplification of Penicillin Aerosol Therapj for Home Treat- 
ment, Am Pract 1 643-644 (Aug) 1947 

11 Prigal, S J , McGavack, T H , Speer, F D , and Harris, R Aerosol 
Penicillin, JAMA 134 932-938 (July 12) 1947 
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Fig 5 — Plastic apparatus made by the Abbott Laboratories and introduced by 
Drs Krasno and Karp It may be used by mouth or nose There are several 
plastic aerosol apparatuses now available, such as the Squibb dispolator® and the 
Upjohn inhalator® 








Fig 6 — Apparatus devised by Dr S J Prigal Pressure is supplied by steam 
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that “satisfactory aerosols were readily obtained from solutions of 
theophylline ethylenediamine [aminophylhne U S P ] , epinephrine, sul- 
fadiazine and penicillin — singly or in combination ” He stated that 
he uses propylene glycol as a solvent for the penicillin and that “the 
use of a combined penicilhn-propylene glycol aerosol under a tent 
provides a means of obtaining rapid and prolonged levels of penicillin 
in the blood ” Senturia and Doubly stated, however, that “propylene 
glycol completely inhibited the antibacterial action of penicillin and 
was incompatible with streptomycin” in vitro Until this question is 
finally settled I have discontinued using propylene glycol as a solvent 



Fig 7 — Plastic hood that is useful in the treatment of infants and young 
children (Made by the Oxygen Therapy Sales Company, Los Angeles ) 

for penicillin and streptomycin and use either isotonic solution of 
sodium chloride, distilled water or phenylephrine hydrochloride 

For the treatment of infants and small children who cannot use 
the face mask or the suction-pressure apparatus there is a plastic hood 
which when tucked around the head and neck makes an airtight tent 
into which the penicillin aerosol can be piped (fig 7) This works 

12 Sentuna, B H , and Doubly, J A Treatment of External Otitis Use of 
Vehicles and Antibiotics in External Auditory Canal, in Vitro Studies, Laryngo- 
scope 57 633-656 (Oct ) 1947 
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much like the oxygen tent used in hospitals but is smaller and can 
be used in the office or the home Because of the short duration of 
the treatment, it is not necessary to cool the aerosol penicillin, and 
the patient soon learns to accept the treatment without much resistance 

Compressed air may be used instead of oxygen, and, according to 
some observeis, there is practically no difference in the results In 
my office compressed oxygen is still used, as this has proved satisfactory 
and gives the patient a feeling of well-being not experienced with com- 
pressed air 

No doubt many other drugs and antibiotics will be used by nebuliza- 
tion or are already being used, such as bacitracin, hydrogen peroxide. 



Fig 8 — Nebulizer with manual demand valve and rebreathing bag This is 
made also without the rebreathing bag Instead of the demand valve which saves 
oxygen, a Y tube may be used The Y tube is open during expiration and closed 
during inspiration (Made by the Inhalational Equipment Company, Inc, New 
York) 

chlorophyll, ammophylline and iodized oils As better apparatus is 
devised and new drugs are discovered, aerosol therapy, I feel sure, 
will be even more firmly entrenched in the program of eradicating 
disease 

SUMMARY AND CONCLUSIONS 

Inhalation therapy is recognized as an effective treatment for various 
infections of the upper and lower respiratory tracts It is a simple 
method of applying drugs to the entire respiratory mucosal tract in 
sufficient concentration to be effective against bacteria 
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The drugs most commonly used are penicillin and stieptomycin 
Bacitracin, hydrogen peroxide, urea peroxide, the sulfonamides, chloro- 
phyll, aminophylline, iodized oil and others are also used effectively 
The apparatus consists of a nebulizer, which connects with a face 
mask and a rebreathing bag, and a tank of oxygen, which supplies 
the pressure Compressed air can be used instead of the oxygen 
For sinus treatments, nasal tips and a suction-pressure apparatus are 
used instead of the face mask and the rebreathing bag 

Inhalation treatment is effective in cases of acute or chronic sinusitis, 
nasopharyngitis, pharyngitis, tonsillitis, laryngitis, bronchitis, bronchiec- 
tasis, cough and infectious asthma Even colds in the head frequently 
respond to the inhalation of penicillin 

In cases of infection of the respiratory tract due to gram-positive 
organisms, penicillin aerosol alone is effective If grain-negative 
organisms are present, streptomycin, alone or combined with penicillin, 
IS used The inhaling of 150,000 units of penicillin once oi twice 
a da}? for six days or less is usually sufficient to reduce most acute 
or subacute conditions For chronic ones, such as bronchiectasis or 
chronic sinusitis, daily treatments may be necessary for thirty days 
or longer If streptomycin is used, 0 3 to 0 5 Gm , alone or combined 
with penicillin, is given 

Treatments may be taken at home with any one of the various 
types of apparatus described 

Infants and small children can be trea^'ed through a plastic hood 
tucked around the head and neck 

1835 I Street, N W 

ABSTRACT OF DISCUSSION 

Dr Alvan L Barach, New York As Dr Davis has outlined, there is 
evidently considerable value in the inhalation of penicillin mist in office practice 
It is true that difficulties are encountered in interpreting the effect of pencillin 
aerosol under negative pressure in acute sinusitis In a good many of the patients 
the conditions clear up under conservative measures, but in regard to those with 
chronic sinusitis an opportunity is afforded to test the effect of negative pressure 
in conjunction with penicillin aerosol m pgtients who have had histones of sup- 
purative disease for five, ten or fifteen years 

I should like to show a few slides of people who have been treated over a 
period of years 

This is the picture of ethmoid sinusitis m a girl treated in a series at the 
Presbyterian Hospital in a study conducted by the nose and throat department, 
with Dr Glass, and the department of medicine, with Dr Pons and Dr Garthwaite 

This patient not onlj obtained complete clearing aw?ay of a chronic nasal 
discharge but also, quite interestingly, was transformed fronj w'hat appeared to 
be a behaMor problem a girl who seemed like a spoiled child, very alienating, 
into one of the most attractive, cooperative patients m the clinic 
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Slie was given 200,000 units of penicillin once a day in a 1 per cent solution 
of an ephedrine salt From our experience, three to four treatments per day 
are preferable 

A boy who had suffered from chronic sinusitis for fifteen years and whose 
sinuses had been irrigated many times, was hospitalized and after twelve days 
was free of the symptoms of purulent chronic sinusitis 

One of the interesting things is the disappearance of cough which often takes 
place in these cases, not caused by bronchitis or bronchiectasis , this is due to 
the treatment of the nasopharyngitis which, I think, is often present 

Dr Samuel J Prigal, New York I agree with what was said by Dr Davis 
and Dr Barach concerning the value of penicillin aerosol in the treatment of 
respiratory infections However, I have used a different method of therapy 

It was my belief that it was wasteful and costly to employ oxygen merely 
as a driving force , therefore, I sought a cheaper method of producing aerosols and 
began to use a steam generator, using the force of steam to create the aerosol I 
have developed an apparatus which is efficient and does not necessitate repeated 
replacement of oxygen With the combined steam generator and aerosolizer, one 
simply goes to the sink for a refill 

Having produced an aerosol which was inexpensive, I next faced the problem 
how to make that aerosol last long enough to enable one to make good use of it 
This was achieved by employing propylene glycol as a solvent for the penicillin 
Any aqueous aerosol which one may produce evaporates The finer the aerosol 
the greater the surface and therefore the greater the evaporation With this 
steam generator which Dr Davis mentioned, using propylene glycol as a vehicle 
in which various medicaments are dissolved, I can produce an aerosol which will 
last an hour, if desired It enables me to treat patients under a tent or in a small 
chamber at home, i e, the bathroom I like the bathroom treatment for children 
particularly, because it frequently enables me to treat simultaneously a mother 
or a father who may act as a earner, along with the child I select for treatment 
the parent who on examination shows evidence of being responsible for repeated 
reinfection of the child 

The next problem was that of confining the aerosol m such a way as to give 
the patient the maximum use of it I confined the patient in the bathroom or in a 
small chamber and blew the aerosol in I have also used tents, but the most 
effective and efficient method is the one in which I use what I call a breathing 
box The aerosol dissolved in propylene glycol is blown into this box, and the 
patient inhales from this box by means of tubing and a mask With the use of 
either the tent or this breathing box, it has been possible to demonstrate penicillin 
in the blood in high concentration for six hours It has enabled me to use this 
method as an adjunct to the giving of continuous penicillin therapy for systemic 
disease It also means for me that I do not have to treat my patients every two 
or three hours Severely ill patients are treated twice daily, rarely more times, 
most patients receive only one inhalation daily 

Steam m itself, in addition to penicillin or streptomycin, has such value that it 
IS of special merit to the practitioner of otolaryngology 

Dr David Davis, Washington, DC I should like to show a few slides to 
illustrate the apparatus I talked about I might mention some of the apparatus 
which can be used at home Dr Barach has devised a foot pump to supply the 
power for the nebulizer, and Dr Fink uses a bicycle pump I have had no 
experience with these I often advise home inhalations in addition to the inhala- 
tions given in the office and think I get better results 



DAVIS— PENICILLIN IN OFFICE PRACTICE 


171 


Dr Barach’s apparatus consists of a nebulizer with nasal tips It has a Venturi 
tube attached to rubber tubing leading from the oxygen tank in order to get 
alternate pressure and suction When the Venturi tube is closed, oxygen goes 
through the nebulizer and the patient breathes it through his nose When the 
patient removes his finger from the tube, allowing it to open, the oxygen escapes, 
leaving a vacuum in the apparatus The patient swallows at the same time, the 
soft palate closes the nasopharynx and this creates a vacuum in the nose and 
sinuses Then when the patient puts his finger on the Venturi tube and closes it, 
penicillin and oxygen are inhaled into the nose and the sinuses This procedure 
is repeated many times during the treatment and is effective in the treatment of 
infected sinuses 

A DeVilbiss nebulizer can be used at home with a hard bulb or in the office 
with compressed air or oxygen There are several small compression machines 
suitable for home or office use 

Dr Prigal uses a plastic box about 12 inches (30 5 cm ) in all dimensions with 
a nebulizer inserted into its back wall and the face mask connected with its front 
wall Pressure is supplied by a steam kettle heated electrically and attached to 
the nebulizer The aerosol is nebulized into the box and is breathed in by the 
patient through the face mask 

Drs Krasno and Mary Karp have been demonstrating a small plastic apparatus 
with either mouth or nose attachments A cartridge of 100,000 units of penicillin 
IS inserted, and as the patient breathes in, a little metal ball hits the cartridge and 
shakes a little penicillin dust into the floor of the apparatus This is inhaled into 
either the nose or the mouth On exhalation the apparatus is removed from the 
nose or the mouth so as not to blow moist air onto the cartridge of penicillin A 
little sulfanilamide powder is mixed with the penicillin in the cartridge to make 
easier flowing The mam objection of my patients who have used this apparatus 
IS that the penicillin does not shake out of the cartridge at times It is a clever 
apparatus 

A little plastic canopy can be used with infants and small children It fits over 
the head and has a special nebulizer which attaches to the top The patient lies 
down for the treatment, and this can be used in office, hospital or home 

I wish to mention again the boy with sinusitis and bilateral mastoiditis to 
confirm what Dr Barach said about the value of penicillin aerosol in chronic 
sinusitis This boy, 14 years of age, had pansinusitis and bilateral otitis media , 
one side had to be operated on for acute mastoiditis The ears continued to drain 
m spite of nasal treatment, removal of adenoids and tonsils and injections of 
penicillin After one week of inhalations of penicillin, without any other therapy, 
the condition cleared up entirely It sounds a little spectacular, but many patients 
have responded in just such a manner 



ROLE OF COMPENSATORY HYPERTROPHY AND SIMPLE 
ATROPHY IN INTRANASAL SURGERY 


JAMES M EVANS, MD 

With the Assistance of Mary Graham Mack, M S P H 
NEW YORK 

^ I ^HE PURPOSE of this paper is to report a method of changing the 
aerodynamics of the nose through mtranasal surgical procedures, 
in a specific manner, so as to initiate spontaneous reactions of the nasal 
tissue and thus release the compensatory forces of hypertrophy and 
simple atrophy which will finally restore normal physiologic processes 
These forces are basic nasal compensatory mechanisms and are essential 
for physiologic restoration and control The surgical technic described 
IS based on the fundamental laws of the aerodynamic physics of the 
nose, which is a bilaterally symmetric organ dependent on these laws 
for physiologic activity The cases presented were selected from those 
of a diversified group of patients of different ages to demonstrate that 
the spontaneous reactions initiated can be controlled over a period of 
time until the normal physiology is reestablished 

A brief review of the accepted functions and anatomic structure of 
the nose will serve as a basis for describing the surgical methods used 
by me in actual practice First, the functions are considered, and then 
the structure on which these functions are superimposed to form 
the fundamental physiologic and anatomic pattern of the nasal com- 
pensatory area involved 

The functions of the nose are classified, usually, as respiratory, 
phonatory, olfactory, gustatory, and also ventilatory, which includes the 
ventilation of the nasal accessory sinuses and eustachian tubes Main- 
tenance of organic structure may be added as another function according 
to Haldane,^ who has stated “The assumption of the existence of 
organic regulation to both structure and function is absolutely funda- 
mental ” 

Generally, from a surgical point of view, it is believed that two of 
the most important factors contributing to nasal health and comfort are 
adequate ventilation and drainage However, after surgical intervention 
has established what appears to be adequate ventilation and drainage, 
numerous symptoms remain, and not infrequently others have developed 

1 Haldane, J S The New Physiology and Other Addresses, Philadelphia, 

J B Lippincott Company, 1919, p 89 
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Consequently, accompanying any basic change in nasal structure there 
must be a corresponding change m function As Machs says, “In every 
symmetrical system every deformation that tends to destroy the sym- 
metry IS complemented by an equal and opposite deformation that tends 
to restore it ” - Proetz has pointed out that “m the nose, structure plays 
a fundamental part in the proper maintenance of physiologic air channels, 
streams and pressures, in the humidification of the air and in the 
conditioning of the nose itself ” ^ 

The anatomic structure of the nose is characterized by bilateral 
symmetr}^ and consists of two nasal chambers bounded by a roof, a floor, 
a single mesial wall (septum nasi) and two lateral walls, the vestibules 
lined with mucous membrane, and three turbinate bodies covered with 
mucous membrane located on each lateral wall “The two nasal chambers 
are more or less regular spaces, triangular in shape, situated on either 
side of the middle line of the face, extending from the base of the 
cranium to the roof of the mouth, and separated from each other by a 
thin vertical septum ” ^ They communicate with the frontal, ethmoid, 
sphenoid and maxillary sinuses, and for all practical purposes are the 
continuation of the eustachian tubes The vestibule is just within 
the anterior nans and is bounded on the median side by the soft tissues 
of the nose The superior, middle and inferior turbinate bodies are 
covered with mucous membrane containing venous plexuses, known 
as “swell bodies,” with the inferior turbinate bodies containing the 
larger number The turbinate bodies are nearly parallel and approxi- 
mately an equal distance from each other, subdividing the nasal passages 
into three channels called superior, middle and inferior meatuses 

The nasal septum consists mainly of the anterior triangular cartilage 
and the perpendicular plate of the ethmoid and the vomer, which are 
bony in structure It is covered on both sides with mucous membrane 
and not only divides the two nasal chambers but acts as a rigid wall 
to make definite spacing when the turbinate bodies expand or contract 
to narrow or enlarge the chambers according to the atmospheric changes 
The importance of the rigidity of this structural pattern has been 
emphasized by Pratt,'^ who stated “If we are to obtain the utmost use 
of the nose, the septum must be straight, thin and in the middle line 
and the turbinates of normal size and in place, thus an equal amount 
of work, m modifying the air as it passes through, is performed by 
the two nasal chambers” (fig 1) 

2 Mach, E Science of Mechanics, translated by T J McCormack, Chicago, 
Open Court Publishing Company, 1902, p 395 

3 Proetz, A W Essays on the Applied Ph 3 'siology of the Nose, St Louis, 
Annals Pub Co , 1941, p 30 

4 Pratt, F J , and Pratt, J A Intranasal Surgery, Philadelphia, F A Davis 
Company, 1924 
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When the bilateial symmetry of the nose is disturbed — that is, when 
for some reason the air flow is not equal between the two sides— a 
spontaneous biophysical reaction occurs which tends to restore the aero- 
dynamic balance and equalizes the air flow between the two nasal 
chambers Aerodynamically, the nose itself responds to any interference 
with its functioning as a balanced unit This physiologic response may 
not provide better ventilation or better drainage, but always tends to 
maintain integrity of structure, or the aerodynamic balance of a bilateral 
structure 

Thus when the septum becomes deviated in any degree to either side, 
the air flow on the deviated, or convex, side is reduced by reason of the 
narrower space and the air flow on the opposite side is greater on account 
of the wider space on this side Nature then proceeds to reduce the 



Fig 1 — Diagrammatic cross section of the normal nose 

lumen on the wider concave side by enlarging the tubmate bodies and 
the other structures in an effort to restore the aerodynamic balance 
through so-called compensatory hypertrophy or “space-filling” reaction 
of the turbinates , at the same time a limited amount of space is gained 
on the convex side through simple atrophy or “shrinking” reaction 
(fig 2) Compensatory hypertrophy and atrophy m the nose have been 
recognized and described by Pratt,® Jackson a,nd Coates ® and Morrison 

5 “Deflected septa and ‘spurs’ on the septum make the nasal chambers 
unequal m size so that more air passes through one side than the other Nature, 
in attempting to equalize the an space enlarges the turbinates by hypertrophies 
or hyperplasia on the concave side of the deflection Large volumes of air, 
together with the dust and dirt passing through the concave side, create a con- 
gestion in the turbinates on this side, which, after a time, produce a hypertroph\ 
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These reactions of “space-filling” and “shrinking” can be understood 
in relation to maintaining integrity of structure, a basic reaction of the 
organ itself, but they are not easily explained as a therapeutic measure 
because of the limitation of spatial capacity, which makes better venti- 
lation and drainage more difficult 

The surgical technic described is based on the assumption that the 
physiologic reactions of compensatory hypertrophy and simple atrophy 
are basic organic forces which can be partially controlled and directed 
over a period of time The control of these organic forces, initiated 
through intranasal surgical procedures m the compensatory area of the 
nose, IS established by artificial changes in the aerodynamic balance of 
the nose because, according to Thompson, “no organic form exists except 
as IS in conformity with physical and mathematical laws ” ® 

Formerly, in a surgical case of deviated or obstructive septum with 
compensatory changes of the turbinate bodies and surrounding struc- 
tures, either the submucous resection operation was used or the enlarged 
middle turbinate body was partly or totally removed (fig 3) The 
submucous resection operation included removal of the greater portion 
of the cartilaginous and bony partition, leaving only the mucous mem- 
brane or “flap” to separate the two nasal passages This residual 
partition is not rigid but is very much like a flexible diaphragm suscep- 
tible to movement back and forth by the air currents on either side in 
the process of breathing (fig 4) With compensatory hypertrophy or 
thickening of the tissue and other structures in one side of the nose and 
with simple atrophy or thinning on the opposite side, this flexible 
partition moves to either side to accommodate the air flow, and, conse- 
quently, the nose is unable to control the air currents aerodynamically 

of the turbinates and so narrows the space (It is a compensatory hypertrophy ) 
On the convex side the deflected septum presses on the turbinates, and nature tries 
to readjust the turbinates to make an adequate air space As only a small volume 
of air can pass through, very little irritation is produced The mucous membrane 
IS thinned, which means a lessened blood supply, and m some cases even the 
bony part of the turbinate is reduced in size (It is a compensatory atrophy )” 
(Pratt and Pratt, ^ pp 39-40 ) 

6 “Septal spurs and deviations are frequently accompanied by hypertrophy 
of the turbinal tissue in the wider nans This is a compensatory hypertrophy 
and often is not pathologic ” (hypertrophic rhinitis) (Jackson, C , Coates, 
G M and Jackson, C L Nose, Throat and Ear and Their Diseases, Philadelphia, 
W B Saunders Company, 1929, p 49) 

7 “Hypertrophy of the mucosa and bone of the turbinates is seen with devia- 
tions of the septum of long standing , the middle and inferior turbinates on the wide 
side of the nose enlarge to compensate for the abnormal width of the air pas- 
sage” (chronic rhinitis) (Morrison, W W Diseases of the Nose, Throat and 
Ear, Philadelphia, W B Saunders Compan}', 1938, p 89) 

8 Clark, W E Le G , and Medawar, P B Elssays on Growth and Form 
Presented to D’Arcj Wentworth Thompson, London, Oxford University Press, 
1945, pp 15-16 
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in order to utilize this compensatory mechanism, or primary basic 
reaction The natural organic regulation of the nose being no longer 
operative or effective, a spontaneous physiologic adaptation or adjust- 
ment which may be “advantageous but not designed” is initiated as a 
secondary basic reaction, becoming responsible for many of the patho- 
logic variations m chronic nasal symptomatology 



Fig 2 — Progressive stages of compensatory changes occurring in deviation 
of the septum 


When the enlarged middle (or compensatory) turbinate body is 
partially or completely removed, the inferior turbinate body and the 
remaining structures continue the compensatory reaction by thickening 
and filling m most of the space previously occupied by the middle turbi- 
nate body (fig 5) 

The following corrective surgical technic, which I developed, is 
based on a biomechanical approach and requires that the maximum 
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and hypertrophied inferior turbinate body, present in most cases, should 
be fractured outward before one proceeds with the straightening of the 
septum (figs 9 and 10) 

A Simpson splint, of suitable size and shape, covered with dental 
wax, IS inserted to hold the structures in their new position Approxi- 



Fig S — Diagrammatic cross sections showing ilejt) the middle turbinate body 
removed and (rtght) compensatory changes in the inferior turbinate body and 
other structures 



Fig 6 — Elevation of the membrane along the floor with the Freer elevator 

mately twenty-four hours later the splint is removed, no packing is 
necessary Some modification of these procedures must be considered 
in each individual case because of variations in anatomic contour In 
actual practice the compensatory area of each nose must be redesigned 
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according to a definite long range plan in order to obtain permanent 
results 

In a typical case, after the operation or manipulation described, the 
septum should be in position in the nasal midline, the bilateral symmetry 
partly restored and the air flow controlled so that it can approach 
equalization on the two sides A reduction of the thickened tissues and 




Fig 8 — “Special” elevator elevator above. Freer elevator below 


other structures on the concave side now begins to take place, the 
thinned-out tissues of the convex side begin to be restored to normal 
thickness and at the same time normal physiologic functioning is being 
reestablished This result has been accomplished by making “biome- 
chanical” structural changes and by using the forces of compensatory 
h}pertrophy and simple atrophy but in exactly the reverse order from 
that used bj nature before the operation (fig 11) These forces and 
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reactions, which have been initiated surgicall}^ are self limited and follow 
a definite biophysical pattern The time required for clinical recovery 
varies from a few days to several weeks This is followed by the gradual 
return of the tissues to normal, which may continue over a period of 



Fig 9 — ^Use of elevator in realinement of the septum 



Fig 10 — Diagrammatic cross section showing the elevator fracturing the 
septum and turbinate body 

months to several years, depending on each individual case The appli- 
cation of these principles to chronic nasal obstruction in any age group 
presents new aspects in the field of preventive medicine 
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The surgical technic described was used in the following selected 
types of cases (1) systemic absorption, (2) chronic “sinus” headache, 
(3) reflex referred pain, (4) systemic absorption with chronic “sinus” 
headache, (5) allergic type with hay fever and asthma, (6) narrow 
and obstructive nasal passages, in {A) a child and {B) an adult, 
(7) deafness, catarrhal type , (8) deafness, combined type, and (9) deaf- 
ness, purulent otitis media type A tabulation of reported cases as well 



Fig 11 — Diagrammatic cross section of typical deviated septum with com- 
pensatory changes in turbinate bodies, showing stages of septal reahnement 


as a brief summary of each case is presented, including a description of 
the surgical technic 

REPORT OF CASES 

Case 1 — Systemic absorption type, chronic rhinosiniisitis with polypoid 
degeneration and deviated septum with spur formation 

H T R, a man aged 39, was first seen Feb 6, 1939, with chief complaints 
of generalized headache, pain m the regions of the frontal and maxillary sinuses, 
profuse nasal discharge, difficulty in breathing through the nose, sore throat, w'lth 
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pain on swallowing, hoarseness, cough and general ma’aise He gave a history 
of frequent attacks of similar nature, usually lasting six to eight weeks and more 
frequent m winter, for a period of years, general fatigue, poor appetite and 
rheumatic-hke pain m the back and shoulder, he was 15 pounds (6 8 Kg) 
underweight and both mentally and physically sluggish He had been given 
a great deal of “sinus treatment,” and a Caldwell-Luc operation had been advised 


Snmmaiy of Reported Cases 


Case 


Sex and 

Period of 

Physical 

Date of 


No 

Tjpe 

Age 

Obsen ation 

Findings 

Operation 

Result 

1 

Chronic 

rhino 

sinusitis 

Male, 

39 

, 2/ C/39 

to 

5/15/47 

Deviated septum, 
spur formation, 
poljpold degener 
ation, compensa 
tory changes 

C/30/39 

G/30/40 Weight nor 
mal, free from nasal 
symptoms, tissues 
normal in color and 
general appearance to 
5/15/47 

2 

Chronic 

"sinus" 

headache 

Demale, 

32 

2/20/44 

to 

3/15/47 

Deviated septum, 
spur formation, 
compensatory 
changes 

5/ 1/44 

C/1/44 Free from 
symptoms, no recur 
rcnce to 3/15/47 

3 

Chronic 

rhino 

sinusitis, 

referred 

pain 

remalc, 

39 

1/17/44 

to 

12/22/4G 

Deviated septum, 
spur formation, 
compensatorj 
changes, general 
ized hypertrophy 

1/18/44 

5/18/44, Entirelj re 
cov ered, no recurrence 
to 12/22/46 

4 

Chronic 

“sinus" 

headache, 

nasal 

obstruction 

Male, 

43 

C/ll/40 

to 

9/ G/47 

Postoperative 'ub 
mucous resection 

6/11/40 

C/ll/41 Entirely rc 
covered no recurrence 
to 9/C/47 

5 

"Allergic 
tjpe”, hay 
ferer and 
asthma 

Female, 

41 

12/10/42 

to 

11/20/47 

Deviated septum, 
polypoid degener 
ation, compensa 
tory changes 

1/ 6/43 

11/20/47 Free from 
nasal and “allergic” 
symptoms 

OA 

Nasal 

obstruction 
in child 

Male, 

8 

1/25/41 

to 

0/ 5/47 

Dev inted septum 

9/1C/41 

6/5/47 Free irom 
symptoms, minor 
septal deformity 

6B 

Nasal 

obstruction 

Female, 

21 

1/ 7/43 
to 

12/28/43 

Deviated septum, 

compensatory 

changes 

1/ 1/43 

12/28/43 Free from 
nasal symptoms 

7 

Deafness 

catarrhal 

type 

Female, 

19 

10/14/41 

to 

10/13/44 

Deviated septum, 
spur formation, 
compensatorj 
changes 

10/18/41 

10/13/44 Normal 
hearing (both ears) 

S 

Daefness, 

combined 

type 

Male, 

43 

7/25/41 

to 

4/ G/47 

Deviated septum, 
compensatory 
generalized hyper 
trophy 

7/28/41 

4/6/47 20 decibel re 
covery, 10 decibel loss 
remains 

9 

Deafness, 
chronic 
purulent 
otitis media 
type 

Male, 

28 

7/30/43 

to 

8/ 8/45 

Deviated septum, 

compensatory 

changes 

8/ 9/43 

8/8/45 Audiogram 

15 decibel gain right 
ear 15 to 20 decibel 
gain left ear, 6/17/46, 
hearing gam main 
tamed 


On examination no external deformity of the nose was evident The septum was 
deviated to the left, with spur formation along the ridge of the vomer on the left 
side, this spur made contact with the left inferior turbinate body, which was 
irregular and large The left middle turbinate body was crowded and larger 
than the one on the right The right inferior and middle turbinate bodies showed 
considerable compensatory enlargement A large polypus lay behind the spur 
m the left middle meatus There was moderate generalized congestion of the 
nasal mucosa throughout, with some increase of mucoid secretion, but purulent 
material was not noted Transillumination of the frontal and maxillary sinuses 
revealed them to be fairly clear and evenly illuminated The tonsils had been 
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removed There was considerable granulation tissue along the lateral folds 

on both sides of the posterior pharyngeal wall 

Local and general treatment was given until the acute condition had subsided- 
Operation was performed on June 30, with the area under local anesthesia By 
means of a modified submucous resection the nasal spur was removed and 
the remaining bony and cartilaginous portions of the septum were fractured 
toward the nasal midline (to the right) and the right inferior turbinate body 
was fractured sharply throughout its entire length The right middle tuibinate 
body was “notched” with a Gruenwald punch forceps at the most bulbous anterior 
infeiioi portion The polypus was removed from the left middle meatus with the 
electrocoagulation snare A single Simpson splint covered with dental wax was 
inserted into the left inferior meatus to hold the septum in its new position for 
the first twenty-four hours 

On follow-up one year after operation, the patient had regained his normal 
weight and was free from all lespiratory symptoms The rheumatic pains were 
gone, and the general health was good When last seen, Feb 15, 1946, the patient 
had had no recurrence of symptoms and the tissues were normal in color and 
general appearance 

Case 2 — Chtontc sinus headache type, chiomc i hino sinusitis , chiomc nasal 
obstruction 

V W M , a woman aged 32, was first seen on Jan 26, 1944 The chief com- 
plaint was headache in the frontal area and in the bridge of the nose, radiating 
to the top and back of the head She had had frequent colds, one about every 
SIX weeks during the year and three during the preceding winter Additional 
complaints were of difficulty in breathing through the nose, excessive nasal dis- 
chaige, feeling of generalized fatigue, sluggishness and mental dulness She 
gave a history of nasal symptoms extending back to childhood, she had always 
had many colds and a great deal of “sinus” treatment Examination revealed 
no external deformity of the nose The septum was deviated to the right, and the 
deformed septum made contact with the right inferior turbinate body There 
was slight simple atrophy of the right middle and inferior turbinate bodies, 
accompanied with compensatory hypertrophy of the left middle and inferior 
turbinate bodies, together with generalized congestion of the nasal mucosa and 
increased mucoid secretion The tonsils had been removed On objective examina- 
tion the ears were normal 

By means of a modified submucous resection, done on May 1 with the area under 
local anesthesia, a septal spur was removed and the remaining bony and cartila- 
ginous portions of the septum were fractured toward the nasal midline (left), and 
the left inferior turbinate body was fractured outward throughout its entire length 

On follow-up It was learned that the patient had been free from symptoms of 
headache at the end of one month and since then she has had no further history of 
colds When she was last seen, on March 15, 1947, the septum was m the nasal 
midline, and the mucous membrane was normal in appearance 

Case 3 — Reflex rcfcned pain type, chiomc 1 1nn o sinusitis zuith deviated septum 
zvith spur fonnatwn 

L J , a 39 year old woman, uas first seen on Jan 17, 1944 reporting the 
chief complaint of generalized headache with pain m both frontal areas radiating 
to the top and back of the head and also down the back of the neck into the 
shoulders Further complaints were of frequent colds, difficulty m breathing 
through the nose, excessive nasal discharge, general fatigue, some loss of w'cight 
and a sluggish feeling These sjmptoms extended back eight jears The patient 
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had had a great deal of “sinus” treatment Her teeth had been examined and 
found normal Glasses had been prescribed, but they did not relieve the head- 
ache She had been told that she had hay fever, but she had had no tests for 
allergy Although examination revealed no external deformity of the nose, the 
septum was deviated to the left, with spur formation along the ridge of the 
vomer on the left side There were compensatory enlargement of the right 
middle and inferior turbinate bodies, some atrophy of the left middle turbinate 
body and model ate generalized congestion of the mucous membrane, with consider- 
able increase of mucoid secretion Transillumination of the frontal and maxillary 
sinuses showed them to be fairly clear and evenly illuminated The tonsils had 
been removed There was a moderate amount of postnasal discharge adhering to 
the posterior pharyngeal wall Objective examination of the ears showed no 
abnormality except slight retraction of each tympanic membrane Audiometric 
examination revealed about a 10 decibel loss of hearing by air conduction in low 
registers in the right ear and about a 15 decibel loss in approximately the same 
frequency in the left ear 

At operation, Jan 18, 1944, done with the area under local anesthesia, the 
septal spur was removed by means of a modified submucous resection, the remain- 
ing bony and cartilaginous portions of the septum were fractured toward the nasal 
midline (right) and the right turbinate body was fractured sharply outward 
throughout its entire length The patient was free from most symptoms at the 
end of one month, and there was continued improvement without further treat- 
ment until Dec 22, 1946, when the tissues appeared normal 

Case 4 — Systemic absorption and chronic "sinus’' headache type, chronic 
rhinosinusitis with septal absorption 

W C, a man aged 43, was first seen on June 11, 1940, complaining of dull 
heavy headaches on the left side of the face in the region of the antrum He 
stated that his eyes felt sensitive, there was generalized fatigue of the eyes 
and impaired “sinus drainage ” The history revealed that the present condition 
had begun twelve years previously with an attack of influenza He had nasal 
treatment four times a week for many months He had had a double antrotomy 
in 1930 and an operation on the septum m 1933, after which he was advised that 
further operations would not help He gave a history of frequent colds, his 
head always felt dull, and it had been difficult for him to work He was 
sensitive to drafts, winds and air-conditioned rooms, he had lost 25 pounds 
(113 Kg ) m weight, had a poor appetite, slept poorly and complained of 
general fatigue There was no external deformity of the nose The septum was 
markedly to the left, with spur formation along the ridge of the vomer making 
contact with the middle and posterior thirds of the left inferior turbinate body 
There was moderate compensatory enlargement of the right middle and inferior 
turbinate bodies and some enlargement of the anterior portion of the left inferior 
turbinate body A small amount of the inferior border of the anterior tip of 
both inferior turbinate bodies had been removed at the time of the antrotomy 
The openings into both antrums were patent Partial submucous resection of the 
septum had been done and part of the triangular cartilage removed The tonsils 
had been removed The ears were found to be normal on objective examination 

Operation was done on the same day, with the area under local anesthesia By 
means of a modified submucous resection a revision of the septal operation was done, 
with removal of the septal spur (left) and the remaining bony and cartilaginous 
portions of the septum were fractured toward the nasal midline (right) and the 
right inferior turbinate body was fractured sharply outward throughout its 
entire length 
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Six weeks later there was pronounced symptomatic improvement, with reduced 
discharge The patient was gaining weight On May 6, 1941, there was com- 
plete recovery, and there was no recurrence of symptoms up to Sept 6, 1947, 
when the nasal tissues appeared normal 

Case 5 — Alleigic type with hay fever and asthma, pionoimced deviation 
of the septum with compensatory changes in the tuibinate bodies, with polypoid 
degeneration 

S M, a married woman aged '41, was first seen on Dec 10, 1942 The chief 
complaint was of a “stuffed-up” nose and a feeling of pressure in the nasal 
regions and ears In addition, she complained of sneezing attacks, watery dis- 
charge from the nose, loss of the sense of smell and loss of head resonance in 
the voice Frequent colds had kept her away from work three to five days each 
month She was subject to “hay-fever-like” attacks throughout the year, which 
were worse in summer She had also had localized attacks of swelling about the 
face — 1 e , half of the upper lip — or of the tissues about one side of her face or about 
one or both eyes (angioneurotic edema) She complained that she felt tired all 
the time, did not sleep well, lacked energy, felt mentally dull and believed that 
her thinking was impaired She also had asthmatic-like attacks She gave a 
history of trouble with the nose since childhood, frequent colds, “stuffy” and 
“runny” nose, sneezing and coughing She had had some sort of intranasal opera- 
tion in childhood, and polypi were removed two years before the piesent examina- 
tion She had had a number of allergic tests with negative results , local nasal 
treatments had been given over a period of years, but her condition had gradually 
grown worse Examination of the nose revealed a slight deviation of the lower 
portion of the nasal pyramid to the left of the facial midline The alae were not 
well dilated, the vestibules are clear The septum was deviated markedly to the 
left, so that it almost completely blocked ventilation on that side A pronounced 
spur formation along the vomer made contact with the left inferior turbinate 
body The left middle and inferior turbinate bodies were somewhat small and 
atrophied The right nasal cavity was very much widened because the con- 
cavity of the septum was on this side The right middle turbinate body was 
greatly enlarged, extending well beyond the nasal midline to the left and making 
contact with both the nasal lateral wall and the septum The right inferior 
turbinate body was greatly enlarged and extended into the septal cavity well 
beyond the nasal midline There were several polypi in the right middle meatus 
Transillumination of the frontal and maxillary sinuses showed them to be fairly 
clear and equally illuminated The tonsils had been removed Objective examina- 
tion of the ears showed a slight thickening of each tympanic membrane An 
audiogram taken December 12 showed loss of perception of the higher frequencies, 
beginning at 512 and reaching a loss of 30 decibels at 8,192 

Operation was done Jan 6, 1943 with the area under local anesthesia The 
polypi were removed by the electrocoagulation snare The mesial half of the 
left middle turbinate body was removed and the remaining portion fractured 
outward The inferior turbinate body was fractured outward along its posterior 
two thirds By means of a modified submucous resection, the septum was 
separated along the base, the spur removed and the remaining cartilaginous and 
bony portion fractured toward the nasal midline (right) and held in this position 
by means of a Simpson splint covered with dental wax On Dec 14, 1943, two 
small polypi were removed from the right middle meatus, the right inferior turbinate 
body was fractured further outward and the septum was again fractured toward 
the nasal midline A audiogram taken on December 15 showed normal hearing in 
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the left ear and considerable improvement in the right ear, except for the 
8,192 frequency On June 7, 1944, the septum was fractured more closely to the 
nasal midline (right) and right turbinate body fractured farther outwaid 

On Nov 5, 1945 the patient reported that she had been free from symptoms 
for the past six months, and on May 10, 1946 she was still improving When 
she was last seen, on Nov 20, 1947, the septum was in the nasal midline and the 
nasal mucosa was almost normal in appearance There were no polypi She 
had recovered the sense of smell and was completely free from all allergic 
symptoms 

Case 6 A — Natioiv and obstiuctwe nasal passages m a child 

J H , a boy aged 8, was first seen on Jan 25, 1941 The chief complaint 
was of frequent colds and stuffy nose, excess purulent discharge, obstructive nasal 
breathing “sinus attacks,” headache, failure to gam weight, poor appetite and 
generalized fatigue The present condition had existed for three years but had 
become worse during the preceding year Examination of the nose showed rather 
pronounced deviation of the septum to the right, with almost complete obstruction 
to ventilation on this side There was some compensatory hypertrophy of the 
left middle and inferior turbinate bodies Generalized congestion of the nasal 
mucous membrane was accompanied with increased mucoid secretion The 
tonsils were present, there was slight injection of peritonsillar tissues On 
objective examination of the ears revealed nothing abnormal 

Operation (manipulation only) was done on Sept 16, 1941, with the patient 
under general anesthesia By means of manipulation only, the septum was frac- 
tured (with an Asch forceps), mobilized and placed toward the nasal midline 
(left) by means of the special elevator A Simpson splint covered with dental wax 
was inserted into the right nasal passage and removed in twenty-four hours 
Recovery was uneventful 

When seen on follow-up Aug 25, 1945, the boy had had no further treatment 
and had been free from symptoms since operation Examination of nose still 
showed slight deviation of the septum to the right, freedom from discharge, 
adequate ventilation and color and condition of the membrane within normal limits 
On April 2, 1946, he was free from nasal symptoms and there had been no change 
in physical findings When last seen, on June 5, 1947, he had continued fiee 
from all symptoms and only the minor septal deformity remained 

Case 6 B — Naitozu and obshuchve nasal passages m an adult, chrome 
rhinosinusitis 

J K , a woman aged 21, was first seen on Jan 7, 1943, complaining of frequent 
colds with stuffy nose, excessive postnasal discharge and attacks of laryngitis and 
hoarseness which interfered with her occupation as singer The present condi- 
tion had existed for four or five years, becoming worse during the preceding 
year Examination of the nose revealed moderate deviation of the nasal septum, 
especially in the posterior inferior third There was some compensatory hyper- 
trophy of the right inferior turbinate body throughout its entire length , the 
left inferior turbinate body was somewhat enlarged in its anterior two thirds 
There was a great deal of mucoid discharge, especially in the inferior meatus 
on each side Transillummation of the frontal and maxillary sinuses showed 
them to be fairly clear and equally illuminated The tonsils had been removed 
There was a moderate amount of granular tissue in each tonsillar fossa, together 
with some granulation along lateral folds on either side Objective examination 
of the ears revealed no abnormalities Operation f manipulation) was done on 
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Jan 1, 1943, with the area under local anesthesia By means of manipulation both 
inferior turbinate bodies were fiactured outward and the posterior third of the 
septum was fractured toward the nasal midline (right) At the same time 
pharyngeal granulations were removed by electrocoagulation At follow-up on 
Dec 29, 1943, the patient was completely free from previous respiratory symp- 
toms and reported no colds since the operation The septum was in the nasal 
midline There was slight generalized congestion of the nasal mucous membrane 
Case 7 — Deafness, catanhal type, deviated and obstructive septum with 
hypeitiophic ihiniUs and bilateial chionic catarrhal otitis media 

N S , a woman aged 19, was first seen on Oct 14, 1941, complaining of 
impaired hearing in both ears, frequent colds and “sinus” attacks She had 
first noticed loss of hearing in 1938 while she was m school, and the condition 
had been gradually getting worse since then She had had frequent colds since 
infancy The tonsils had been removed at the age of 3 years Local nasal treat- 
ment for “sinus” trouble had been given over a peiiod of years The patient’s 
mother had for many years had impaired hearing of unknown cause Examina- 
tion of the nose revealed a verj-^ slight external deformity of the nasal bridge, 
a result of an old trauma, moderate deflection of the septum to the left, with 
spur formation along the ridge of the vomer, compensatory enlargement of the 
right middle and infeiior turbinate bodies, and thickening and congestion of the 
entire nasal mucous membrane Transillumination of the frontal and maxillary 
sinuses showed them to be fairly clear and equally illuminated The tonsils 
had been removed There was a small amount of granulation at the base 
of the left tonsillar fossa The tympanic membranes were intact but moderately 
retracted Audiometnc examination showed a 40 decibel loss of hearing for low 
tones m the left ear and a 20 decibel loss in the right ear 

Operation was done in Oct 18, 1941, with the area under local anesthesia 
By means of a modified submucous resection the nasal spur was removed and the 
remaining bony and cartilaginous portions of the septum were fractured toward 
the nasal midlme (right) , both inferior turbinate bodies were fractured outward 

Audiometnc examination on March 19, 1942, five months after the operation, 
showed improvement in hearing, especially m the left ear with no loss for any tone 
falling below the 20 decibel level On Oct 21, 1942, one year after the operation, 
hearing in both ears was at approximately normal levels On Oct 14, 1944, 
hearing was normal in both ears The septum was in the nasal midline, and 
the nasal mucosa was normal in appearance 

Case 8 — Deafness, combined type, chionic ihino sinusitis, deviated septum zuith 
spill f 01 Illation 

J F , a man aged 43, was first seen on July 25, 1941 His chief complaint was 
of impaired hearing in both ears, more pronounced on the left, with buzzing and 
ringing sounds in the head and a sensation of fulness and pressure in the ears 
The condition had been of very gradual onset , it dated back five or six years but it 
was becoming worse and r\as beginning to interfere with his occupation as waiter 
A moderate postnasal discharge of clear mucoid material was noted The history 
revealed no invohement of the ears immediately preceding the present condition 
or in childhood The patient had never had an aural discharge and did not 
remcmbci having earache He had had two or three “colds” each jear, but they 
cleared spontaneously in a week to ten days without headache or “sinus” complica- 
tions The tonsils had been removed five years previously, and the patient had had 
fewer colds since then There was no external deformity of the nose The vesti- 
bules were open and well formed There was some deflection of the septum to the 
left especialh in the middle and posterior third A sharp spurlike formation in the 
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region of the posterior third of the septum made contact with the posterior third of 
the left middle turbinate body The right nans was fiee from bony obstruction, 
and the septum showed slight concavity on this side in the middle and posterior 
portions There was some compensatory enlaigement of the middle and inferior 
turbinate bodies into the concavity The nasal mucosa was moderately congested 
throughout, with more thickening on the right side than on the left There was a 
pronounced increase m mucoid secretion, especially in the inferior meatuses 
Transillumination of the frontal and maxillary sinuses revealed slightly diminished 
but equal illumination The tonsils had been removed Objective examination of 
the ears showed the external canals free from deformity or obstruction The 
tympanic membranes were intact, and there was no evidence of recent inflammation 
A small calcareous deposit was noted in the posterior inferior quadrant of the left 
membrane An audiogram showed a conduction and perception loss of about 30 
decibels in each ear 

Operation was done on July 28, 1941, with the area under local anesthesia 
A modified submucous resection operation was performed, and the spur and 
ridge along the vomer on the left were removed, and the remaining bony 
portion of the septum was fractured toward the nasal midline (right) The 
right inferior turbinate body was fractured outward A Simpson splint was 
inserted in the left meatus 

Follow-up investigation revealed that there had been a gradual improvement in 
the patient’s subjective symptoms, with less tinnitus and less feeling of pressure 
in the ears An audiogram taken Oct 8, 1941 showed an average improvement in 
hearing of about 10 decibels The improvement continued until the audiogram 
showed an average loss of less than 10 decibels The gain in hearing was main- 
tained, the last audiometric examination, on Jan 3, 1945 showing substantially the 
same hearing as the audiogram on Jan 25, 1943 On April 6, 1947, the appearance 
of the tissues of the nose showed some generalized congestion with moderate excess 
mucoid secretion 

Case 9 — Deafness, chrome purulent otitis media type, chrome bilateral 
purulent ohtis media, chronic rhinosmusitis , deviated septum with nasal 
obstruction 

A S , a man aged 28, was first seen on July 30, 1943 He complained of 
impaired hearing in both ears, severer on the right, slight tinnitus in both ears 
and an intermittent discharge from both ears He reported frequent colds, dif- 
ficulty in breathing through the nose and excessive postnasal discharge Fur- 
ther complaints were of a feeling of dulness and heaviness in the “sinuses” and 
general fatigue The otic condition had existed since childhood, when there was 
a discharge from both ears with pronounced loss of hearing A double mas- 
toidectomy had been performed at the age of 2 years Recurring mastoiditis in 
1922 had been treated with a double mastoidectomy From age 16 to 25 his 
hearing had improved, but during last three or four years it had become worse 
Examination of the ears showed well healed postauricular mastoidectomy scars 
on each side There were large perforations in both tympanic membranes 
There was a very slight purulent discharge from the left ear but no discharge 
from the right ear An audiogram showed about a 35 decibel loss of hearing m 
right ear and a 25 to 30 decibel loss m the left ear The nasal septum was 
deviated sharply to the left, with compensatory hypertrophy of the right middle 
and inferior turbinate bodies Transillumination of the frontal and maxillary 
sinuses showed them to be fairly clear and equally illuminated The tonsils 
had been removed There was a moderate amount of granulation tissue in each 
tonsillar fossa 
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Operation was done on Aug 9, 1943, with the area under local anesthesia 
A modified submucous resection was performed, with reahnement of the septum 
to the nasal midline and fracture of the right inferior turbinate body outward 
An audiogram made on Aug 9, 1945 showed an average gam in hearing of 
23 decibels in the right ear and of 15 to 20 decibels m the left ear The patient was 
free from colds and other nasal symptoms On May 17, 1946 the right ear 
was still discharging, but the gam m hearing was maintained The tissues of 
the nose appeared normal 

CONCLUSIONS 

The forces of compensatory hypertrophy and simple atrophy are 
used by nature m an attempt to maintain the normal structure of the 
nose Through intranasal surgical procedures, physiologic control of 
the nose can be accomplished by directing these forces 

When the bilateral symmetry of the nose is disturbed, natural adap- 
tations occur which may not be advantageous to the patient, but when 
the aerodynamic balance is restored through intranasal operations, the 
normal physiologic processes can be reestablished, partially controlled 
and directed over a period of time sufficient for effective clinical recovery 
I have developed a simple corrective surgical technic to be applied 
in the different types of cases with nasal symptoms of varying degree, 
with or without compensatory changes in the turbinate bodies and con- 
tiguous structures, using a biomechanical approach The compensatory 
area of the nose is redesigned in order to provide for “maintenance of 
organic structure” by forming a modified anatomic basis for the com- 
pensatory forces, which will then restore the normal physiologic 
processes This technic should be applied with great caution m these 
critical anatomic areas and used only after careful study and complete 
understanding of the biomechanical principles involved 

The cases reviewed were selected from those of a diversified group of 
patients of different ages presenting the usual “sinus” symptoms They 
include cases of headache, referred pain, allergy (hay fever and asthma) 
and three types of impaired hearing All patients showed continued 
relief from symptoms after varying lengths of time following a corrective 
operation, including minor follow-up adjustment m some cases The 
physiologic functioning of the nose having been directed within natural 
limits, no further treatment should be necessary 

Drs Peyton Rous, The Rockefeller Institute for Medical Research, New York, 
Francis M Rackemann, Boston, Victor Carl McCuaig, Duncan McCuaig, and 
lago Galdston, New York, rendered assistance in this study 



STUDY ON THE RANGE OF USEFULNESS OF A NEW 
DUAL FORM INTRANASAL MEDICAMENT 

BRUNO L GRIESMAN, MD 

NEW YORK 

in' XCLUSIVE of systemic drugs, there are literally hundreds of 
^ nasal medicaments available for the treatment of infections of the 
upper respiratory tract These fall into a number of different classifica- 
tions, such as (a) vasoconstnctois, (b) vasodilators, (c) silver prepara- 
tions, (d) oils, (e) antiseptics, (/) topical anesthetics, (p) volatile 
agents, inhalers, (b) powders, (i) estrogens, (;) mtranasal vaccines, 
(b) cauterizing agents, (I) saline solutions, (m) bactenal lysates, (n) 
emulsions, (o) inhalants, (p) nasal jellies, (q) nasal sprays and others 
In addition, of course, there are the various antibiotics and newer 
detergent agents Of vasoconstrictors alone — drops, sprays, inhalants, 
and jellies — Kully ^ estimated that there are several hundred on the 
market As Fabricant ^ has aptly pointed out, of drugs in the classes 
listed, “many are useful and worthy of clinical trials, some are of 
questionable value, while others are detrimental to the nose and sinuses ” 

In the relief and treatment of rhinitis due to the common cold, 
allergic rhinitis and sinusitis, the physician is confronted with the prob- 
lem of choosing the most efficacious nasal medicament — and at the same 
time one that is free from side effects — from among a large variety of 
widely advertised drugs What criteria should he use in his selection ^ 

Freedom from interference with ciliary activity is generally held to be 
a prime requisite of medicaments intended for mtranasal application 
Second, the preparation should be slightly acid to approximate the ps 
of normal mucous membrane Third, it should be isotonic And, lastly, 
it should be free from irritant qualities and from systemic by-effects 
Recently, despite the apparent popularity of sulfonamide preparations for 
local application, the Council on Pharmacy and Chemistry of the 
American Medical Association ® has deleted this type of agent from 
“New and Nonofficial Remedies” because of sensitization occurring in 
a high proportion of patients treated 

From the Vanderbilt Clinic, Columbia Umversity-Presbyterian Hospital 
Medical Center, service of Dr John D Kernan 

1 Kully, B M Use and Abuse of Nasal Vasoconstrictor Medications, 
JAMA 127 307 (Feb 10) 1945 

2 Fabricant, N D Nasal Medication A Practical Guide, Baltimore, 
Williams & Wilkins Company, 1942, chap 8, p 81 

3 Sulfonamides for Local Application Deleted from N N R , report of the 
Council on Pharmacy and Chemistry, JAMA 135 157 (Sept 20) 1947 
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It IS worth while to emphasize the importance of the proper selection 
of a vasoconstrictor when one is used, for Lake ^ has recently reported 
on a condition called “rhinitis medicamentosa,” arising from the abuse 
of nasal vasoconstrictors He observed that “if the patient has over- 
treated the nose for only a short time, the turbinates appeal only moder- 
ately congested If the patient has overtreated his nose for a long 
time, the turbinates are congested and the mucous membiane of the 
nose appears pale, is boggy m texture and has the appearance character- 
istic of allergic rhinitis ” The prevalence of this condition is emphasized 
by his statement that at the Mayo Clinic, “scarcely a day goes by but that 
some of us m the Section of Otolaryngology and Rhinology will see 
one or two patients who are the victims of abuse of nose drops ” Many 
other clinicians ® have also reported on the increasing incidence of this 
condition, in which the deeper blood vessels (rather than the subepithe- 
hal vasculature) are usually more involved 

That the manufacturers of some of the stronger vasoconstrictors 
appreciate the dangers attendant on overuse of their preparations on the 
part of the laity is evidenced by the fact that only recently one of the 
largest producers withdrew the most potent dosage form from retail 
drugstore channels and is retaining it for administration by the medical 
profession exclusively 

According to Lake, tieatment of rhinitis medicamentosa consists in 
discontinuance of local therapy, sedation if necessarv and measures 
designed to “alleviate the original trouble which led to the use of the 
nasal vasoconstrictors ” 


CLINICAL EXPERIENCE 

In the search for the most efficacious and safe nasal medicament, I 
have tested a new local preparation ® in 54 unselected cases of acute and 

4 Lake, C F Proc Staff Meet , Mayo Chn 21 367, 1946 

5 (a) Clav, J V F Hahneman Monthly 81 60, 1946 (6) Gill, J P 
Eye, Ear, Nose & Throat Monthly 25 396, 1946 (c) Lake ‘ (<f) Ryan, R E 
Ann Otol , Rhm & Laryng 56 46, 1947 

6 The preparation used was narakon,® a product of Baybank Pharmaceuticals, 
Inc , a division of Chesebrough Mfg Co Cons’d The compositions of the two 
dosage forms are stated by the manufacturer to be as follows 

Solution Plain Solution with Desovyephedrine 



Percentage 

Percentage 

Allantoin 

0 40 

Allantoin 

0 40 

Synthetic camphor 

0 05 

Synthetic camphor 

0 05 

Synthetic menthol 

004 

Synthetic menthol 

0 04 

Natural oil of caisia 

002 

^atura] oil of cassia 

0 02 

Sodium monophosphate 

ISO 

Sodium monophosphatt 

1 10 

Sodium blphosphate 

0 74 

Sodium blphosphate 

0 50 

BcnzallvOnium chlondc 1 3,500 

0 23 

Bcnzalkonlum chloride 1 3.500 

0 22 

Distilled water 

96 72 

Distilled water 

90 C7 

Total 

100 0 

Total 

100 eo 
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chronic conditions of the upper respiratory tract Patients were taken 
from my piivate practice and from the hospital clinic The test solution 
was supplied in two forms plain and with vasoconstrictor It is a 
slightly acid, isotonic, aromatized, buffered solution, containing benzal- 
konium chloride (1 3,500) and allantoin, for use when an antiseptic, 
detergent, palliative solution (without immediate vasoconstrictive but 
with gradual decongestive action) is indicated It is also supplied with 
added racemic desoxyephedrme (1 per cent) when potent but rebound- 
free shrinkage is desired 

Controlled bactenologic tests have demonstrated that both forms of 
this solution exert marked antiseptic and bactericidal properties against 
four common organisms, even when diluted (It is not suggested hereby 
that the preparation be diluted before administration, these laboratory 
tests were used merely to check bactericidal efficiency ) With use of 
isotonic sodium chloride solution for dilutions and testing against the 
organisms commonly found in the upper airways at 37 C results were 
as follows 

Highest Dilution Killing in 
16 Seconds 

t * — ' 

Solution Solution 'with 

Organism Kain Deso^ephedrlne 

Staphylococcus aureus 11 11 

Corynebacterlum diphtheriae Undiluted Undiluted 

Diplococcus pneumoniae 12 12 

Hemolytic streptococcus 12 12 

Of the 54 patients in the series treated, 28 had sinusitis of various 
types , 7, rhinitis due to coryza , 5, nasopharyngitis , 2, acute infection 
of the upper respiratory tract, 5, allergic rhinitis, 3, allergic sinusitis, 
1, crusting, dryness and perforated nasal septum, 1, chronic ethmoiditis 
with polyps, and 2, rhinitis medicamentosa (1 accompanying chronic 
ethmoiditis and nasal polyps) Twenty-eight patients were given the 
test solution exclusively , 26 received other medication also 

Of the 28 patients relieved completely by the test solution only, 15 
had received diagnoses of sinusitis (6 acute, 9 chronic) , 5, rhinitis 
(2 acute, 2 chronic and 1 with eustachian tube catarrh) , 3, nasopharyn- 
gitis (2 acute and 1 subacute) , 1, acute infection of the upper respiratory 
tract, 1, allergic rhinitis, 1, allergic sinusitis, 1, dryness, crusting and 
perforated nasal septum, and 1, rhinitis medicamentosa 

Thirteen of the patients with sinusitis (10 with acute and 3 with 
chronic) received inhalations of penicillin aerosol in addition to the test 
solution, 1 with atrophic rhinitis received inhalations of penicillin and 
vitamin A in addition to the test solution , 1 with acute rhinitis received 
inhalations of penicillin also — as did 2 with nasopharyngitis, 1 with 

7 These tests were made by A F Guiteras in the bactenologic laboratories of 
Foster D Snell, Inc, New York 
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chronic ethmoiditis, 1 with acute infection of the upper respiratory 
tract and 2 with allergic rhinitis Antihistamine tablets were adminis- 
tered to 1 patient with allergic rhinitis, and the inferior turbinate bodies 
were cauterized , another patient with allergic rhinitis received dust 
injections and was cauteiized also, 2 with allergic sinusitis were given 
dust injections, 1 receiving diphenhydramine hydrochloride (benadryl 
hydrochloride®) as well, and finall)% 1 with rhinitis medicamentosa 
received dust injections and calcium bromidogalactogluconate (calci- 
bronat® tablets) Full details as to diagnosis, symptomatology, treat- 
ment and results are supplied in the table It will be noted that 39 
patients received the test solution with vasoconstrictor, 15, the test 
solution plain, and 1, the test solution with vasoconstrictor followed by 
test solution plain The test solution plain was administered to 6 
patients with hypertension, 2 with cardiac involvements and 2 with 
rhinitis medicamentosa 


RESULTS OF TREATMENT 

In my experience, the use of both forms of this solution gave 
prompt and good results, with complete freedom from side effects in all 
but 3 cases Two patients complained of a slight “burning” sensation 
with use of test solution with vasoconstrictor, but continued its use 
with benefit, 1 patient, aged 81, with hypertension reported a sensation 
of slight dizziness and headache five minutes after instillation of drops 
of test solution plain It is noteworthy that the 5 hypertensive patients 
and the 2 with cardiac disease, using the test solution plain, experienced 
no systemic by-effects 

With both forms of test solution, effective but safe decongestion 
was achieved , relief from pain and headache was considerable , mucous 
discharge was lessened, postnasal drip decreased, and dryness and 
incrustations were markedly ameliorated 

Two cases are of particular interest 

One patient, 61 years of age, used the solution plain continuously (5 drops three 
times daily) for seventy-four days, with one week’s interruption She suffered 
from chronic maxillary and ethmoid sinusitis and arteriosclerotic hypertension 
Continuous improvement of breathing and reduction m discharge, postnasal drip 
and headaches vere observed No undesirable local or sjstemic by-effects were 
experienced 

Another patient 55 jears of age, had had allergic rhinitis for many years, and 
when she came for treatment her nasal passages were completely obstructed from 
abuse of vasoconstrictors, which she had used for six months continually, morning 
and night Tampons w'ell soaked wuth the plain solution applied for ten days 
kept the airways completely open and satisfactorily cleared the superimposed 
rhinitis medicamentosa 
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The second is paiticularly interesting in view of the general con- 
sensus that the most effective treatment for the relief of this condition, 
as Ryan stated, is discontinuance of the use of nose drops 

As to foim of administration, there appears to be no particular tech- 
nic which produces superior results Drops, spray and saturated tampons 
were used with equal success In tamponage, the patient was advised to 
pack only loosely to avert any possibility of ciliary damage In use 
of drops, a most important factor is the position of the head , it should 
be tilted slightly backward and laterally, toward the nostiil into which 
drops are being instilled 

In the 13 patients with sinusitis who received penicillin additionally, 
the test solution proved helpful m opening the nasal passages for more 
effective distribution of the penicillin and in preventing the congestion 
of the mucous membranes often caused by this antibiotic agent 

SUMMARY 

A new slightly acid, isotonic, aromatized, buffered, aqueous solution 
containing benzalkonium chloride (1 3,500) and allantoin, both plain 
and with desoxyephedrme (1 per cent), was used in the treatment of 
54 unselected patients with acute and chronic infections of the upper 
respiratory tract, including sinusitis, nasopharyngitis, rhinitis and others 
Twenty-eight patients received the test solution exclusively, 26 also 
received other medication 

The solution with desoxyephedrme was administered to 39 patients , 
the solution plain was administered to 15 and both forms to 1 It was 
used in the form of drops, spray and saturated tampons 

Duration of treatment varied from one day (in a patient with acute 
maxillary sinusitis) to over seventy days (in a patient with chronic 
maxillary ethmoid sinusitis with arteriosclerotic hypertension) 

Results were good in most cases, with pronounced relief of pain, 
headache and nasal "stuffiness” , mucous discharge was lessened , post- 
nasal drip decreased, and dryness and incrustations improved greatly 
In the 13 patients with sinusitis who received penicillin additionally, 
the test solution proved helpful in opening the nasal passages for more 
effective distribution of the penicillin and in preventing the congestion 
of the mucous membrane frequently caused by this antibiotic agent 
There was no evidence of irritation of the mucous membrane or any 
indication of allergic sensitization, except in 3 of the 54 patients Two 
patients complained of a slight “burning” sensation with the use of the 
test solution with vasoconstrictor, but continued its use with benefit 
There were also no systemic reactions, such as cardiac disturbances, 
nervousness or insomnia, nor other evidence of toxicity (except in 
1 hypertensive patient aged 81, who complained of slight dizziness five 
minutes after instillation of the test solution plain) It is especially 
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noteworthy that the solution plain proved completely safe for the 
5 patients with hypertension (1 patient used it for seventy-four days), 
2 with cardiac disease and 2 with rhinitis medicamentosa 

From my experience, it appears that the test solution in the plain 
form should prove particularly helpful in those cases in which ephedrine 
and ephedrine-like substances are contiaindicated, as in diseases of the 
upper respiratory tract complicated by hypertension, arteriosclerosis, 
vasomotor rhinitis, pregnancy, old age, etc It may also be safely and 
beneficially used ovei long periods in treatment of sinusitis and other 
chronic conditions for its antiseptic, detergent, apparently mildly astrin- 
gent and emollient pioperties The form containing desoxyephedrme is 
valuable in cases in which potent, rebound-free antiturgescent medication 
is indicated After the vasconstrictor form has provided ventilation 
and drainage in the acute phase, any needed subsequent treatment ma)’- 
be continued with the solution in plain form 

Administiation of the test solution in either foim does not, of course, 
preclude the need m some cases for systemic or other medication aimed 
at relieving or eliminating the underlying cause 



TYMPANOSYMPATHETIC ANESTHESIA FOR TINNITUS 
AURIUM AND SECONDARY OTALGIA 


BARNARD C TROWBRIDGE, MD, DSc (Med) 

KANSAS CITY, MO 

'^1 'INNITUS aurium is frequently a symptom of disease of the inner 
■A ear and often a symptom of disease of the middle ear In the 
absence of an active pathologic process in the ear, tinnitus is the result 
of a constitutional disorder While the exact physiologic mechanism of 
this distressing symptom has not been explained satisfactorily, a number 
of theories have been proposed, none of which, however, has been proved 
therapeutically 

In the appraisal of all aural symptoms, tinnitus is the most distress- 
ing, and it often is of such annoyance as to cause the patient constant 
torture This distressing situation produces an inability to concentrate 
and prevents the carrying out of routine daily duties In addition, it 
often becomes worse during the night and prevents adequate sleep and 
rest In many persons tinnitus finally produces mental depression and 
other mental disorders 

Tinnitus aurium per se is a symptom localized to the ear and should 
not be confused with head noises in general True tinnitus aurium, or 
intrinsic tinnitus, is subjective and remains localized to the ear 

It differs from head noises, or extrinsic tinnitus, in that head noises 
move about in the head, so that the patient may complain of noises in 
the forehead, in the top of the head, in the ears and at the base of the 
skull 

A careful history as to the nature and characteristics of the noise is 
important in the differential diagnosis of tinnitus Fowler^ classified 
tinnitus as vibratory, caused by actual autogenous vibrations reaching 
the ear from any part of the body, and nonvibratory, caused by bio- 
chemical irritation of the auditory neural mechanism It is the non- 
vibratory, or intrinsic, type with which this study is concerned While 
nonvibratory, or intrinsic, tinnitus may gradually become louder after 

From the Department of Otolaryngology, University of Kansas School of 
Medicine, Kansas City, Kan , and the Plaza Balcony Building Hospital, Kansas 
City, Mo 

1 Fowler, E P Head Noises and Deafness Peripheral and Central, 
Laryngoscope 49 1011 (Oct) 1939, Tinnitus Aurium in the Light of Recent 
Research, Ann Otol , Rhin & Laryng 50 139 (March) 1941 
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weeks or months, wide daily variations are exceptional This is not 
true of extrinsic tinnitus, or head noises, which varies greatly from day 
to day and often undergoes frequent variations in character and intensity 
on certain days The subjective noises of intrinsic tinnitus take the 
form of high-pitched tones — chirping, singing sounds, the sound of 
escaping steam or boiling water, ringing, buzzing, pulsating sounds and 
the long shrill notes of the cicada 

Since intrinsic tinnitus is obviously a symptom of neural involve- 
ment occurring in disorders of the middle and the internal ear, it is 
logical to assume that the neural elements of these structures must 
play a part m the production of this annoying symptom Fowler ^ also 
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FiS 1 — ^The tympanic plexus and its rami vestibuli and cochleans (after 
Lempert ®) 


stated that nonvibratory (intrinsic) tinnitus is caused by irritation of 
the auditory nerve or, more properly, the auditory neural elements 
Furthermore, it has been observed that there is an intimate nerve con- 
nection between the neural elements of the middle ear and those of 
the internal ear The tympanic plexus, which constitutes the neural 
elements of the middle ear, is connected with the cochlear neuromech- 
anism of the internal ear through the ramus vestibuli and the ramus 
cochleans (fig 1) 

2 Fowler, E P Nonvibratory Tinnitus, Arch Otolaryng 47 29 (Tan ') 

■^r\An ' 
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Lempert ® described the tympanic plexus as arising from the sensory 
fibers of the trigeminus, sympathetic and glossopharyngeal nerves 

(fig 2) 

Jacobson’s nerve, which arises from the glossopharyngeal nerve, is 
the most highly developed in the tympanic plexus This nerve contains 
isolated ganglion cells It passes from the fossa jugularis through an 
opening in the inferior tympanic wall and, extending upward in a groove 
m the promontory, anastomoses with the small superficial petrosal 
nerve, which arises from the trigeminus 

The sympathetic nerves of the lining membrane of the middle ear 
arise from the sympathetic plexus accompanying the carotid artery 
Several small branches of this plexus enter the tympanic cavity through 
orifices in the carotid canal as the superior and inferior caroticotym- 
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Fig 2 — Origin of the tympanic plexus from the fifth nerve (small super- 
ficial petrosal), the ninth nerve (Jacobson’s) and the carotid sympathetic nerves 
After Barnhill 


panic nerves These, in conjunction with the small branches of Jacob- 
son’s nerve and the small superficial petrosal nerve arising from the 
trigeminus, form the tympanic plexus m the anterior portion of the 
tympanic cavity Arising from this plexus are smaller nerve branches, 
which supply the entire lining membrane of the middle ear and in which 
one finds, in the regions of the fenestra vestibuli and fenestra cochlearis, 
clusters of ganglion cells In addition, a delicate, ramifying network 
of nerve fibers is found, which spreads partly above and partly below 
the vessels and forms ganglionic swellings where several fibers meet 

3 Lempert, J Tympanosympathectomy A Surgical Technic for the 
Relief of Tinnitus Aurium, Arch Otolaryng 43 199 (March) 1946 
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A large branch arising from the tympanic plexus runs also to the 
cartilaginous eustachian tube 

Through this connection of the trigeminus, sympathetic and glos- 
sopharyngeal nerves, which form the tympanic plexus, tinnitus aurium 
may be produced by pathologic changes m the middle ear and in neigh- 
boring structures, such as the teeth, pharynx, nose and eustachian tube 
It seems to make little difference whether the active lesion is located in 
the middle ear or m the neighboring structure, since the impulse which 
produces tinnitus is transmitted or relayed from the middle ear to the 
inner ear by the tympanic plexus Apparently, the tympanic plexus 
acts as a central nerve plexus, receiving impulses through its connec- 
tions with the ninth nerve, the fifth nerve and the carotid sympathetic 
fibers These impulses are manifested either by tinnitus or by aural 
pain Presumably, the intimate connections of the tympanic plexus 
with the inner ear through the ramus vestibuh and the ramus cochlearis 
create two phases in aural response to stimulation Impulses of a 
minimal nature traverse the tympanic plexus without initiating a reac- 
tion of pain but are adequate to stimulate a reaction of tinnitus in the 
sensitive cochlear neuromechanism Finally, if the stimulation becomes 
more intense, a reaction of pain occurs through stimulation of the 
tympanic plexus itself The initial phase of minimal irritation is a 
subthreshold phase, resulting in tinnitus, and the secondary phase is a 
suprathreshold phase, resulting in pain 

While histologic investigations so far have not definitely demon- 
strated and established the neural connections between the tympano- 
sympathetic fibers and the cochlear neuromechanism, there is much 
clinical and experimental evidence to support the belief that they exist 
Observations made in the course of suppurative inflammations of the 
middle ear, and pharyngeal, lingual and dental infections suggest a 
definite physiologic relation between tinnitus aurium and secondary 
or referred otalgia The following clinical observations tend to confirm 
the presence of these neural connections and their importance in pro- 
ducing tinnitus aurium and reflex otalgia from involvement of the 
middle ear and its neighboring structures 

The association of tinnitus with acute suppurative otitis media, par- 
ticularly in its early stages, is commonly observed Furthermore, it is 
observed that otalgia and tinnitus aurium frequently coexist in the 
presence of acute inflammatory lesions of the middle ear When inflam- 
mation of the middle ear subsides, tinnitus and otalgia subside, this 
occurrence leads to the conclusion that the physiologic structures within 
the middle ear involved m otalgia and in tinnitus aurium are one and 
the same, or are intimately related m some manner In cases of acute 
suppurative inflammation of the middle ear spontaneous or induced 
drainage immediatel}^ diminishes otalgia and tinnitus The mechanism 
by which tinnitus and otalgia are produced can be compared with that of 
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any inflammatory process For example, drainage of an abscess alle- 
viates pain because pressure within the abscess cavity is reduced Com- 
plete relief from pain is obtained when the inflammatory reaction within 
the surrounding tissues has disappeared 

The same process of inflammatory edema and pressure on neural 
fibers produces tinnitus and otalgia m the middle ear cavity Since the 
tympanum is more or less m direct connection with the cochlea through 
the fenestra vestibuh, and especially through the fenestra cochlearis, 
the effect of fluid pressure from the middle ear on these fenestrae must 
be evaluated m the production of tinnitus It is common belief that the 
accumulation of inflammatory exudates m the middle ear and the effect 
of their pressure on the fenestrae initiate tinnitus m the cochlear mech- 
anism In order to observe the effect of fluid pressure within the 
middle ear, experiments were performed with patients who were entirely 
free of tinnitus Isotonic sodium chloride solution was injected into 
the middle ear through the intact tympanic membrane with a fine 
caliber hypodermic needle so that the tympanum was completely filled 
with fluid The effect of pressure of the fluid was accentuated by 
having the subject incline the head to the side so that the fluid covered 
the fenestrae to the internal ear In only 1 patient was tinnitus or 
otalgia induced by fluid pressure m the middle ear It is evident, 
therefore, that tinnitus and otalgia are not caused by pressure effects 
alone but are the result of the inflammation of some anatomic structure 
within all or a part of the tympanum Apparently, inflammatory 
involvement of the tympanic plexus is responsible for these symptoms 
In suppurative otitis media inflammation of the mucosa of the promon- 
tory involves the tympanic plexus in an inflammatory process, which, 
in turn, produces tinnitus and otalgia Purulent exudation in the 
middle ear further increases tinnitus and pain by the effect of pressure 
on the inflamed tympanic plexus Draining of the middle ear by 
myringotomy or spontaneous rupture partially alleviates pain and tin- 
nitus through removing pressure on the involved tympanic plexus 
Further reduction in tinnitus or otalgia occurs as the inflammatory 
edema involving the tympanic plexus resolves with the disappearance 
of the infection In view of these findings, and of Lempert’s obsen^a- 
tions on the otoneurology of the tympanic plexus, in which he noted 
clusters of ganglion cells in the regions of the fenestra vestibuh and the 
fenestra cochlearis, there apparentl)’- is a definite relation between the 
histopathologic state of the tympanic plexus and the symptom complex 
of tinnitus When ganglionitis occurs m the region either of the round 
or of the oval window, a tonus impulse is transmitted to the inner ear 
which IS interpreted as tinnitus These clinical observations when 
correlated with the onset and recession of tinnitus indicate that the 
tympanic plexus is the initial source of the stimulation leading to tin- 
nitus from inflammation of the middle ear 
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Clinical observations made on numerous other pathologic conditions 
further substantiate the belief that the tympanic plexus is a definite 
segment m the neural pathway which produces tinnitus The anatomic 
connections and reflex pathways that are associated with referred 
otalgia are well known While tinnitus is an equally common symp- 
tom m such conditions, little effort has been made to explain its neural 
pathways In view of the identical pathologic conditions producing 
tinnitus and otalgia and the similarity of onset and recession of these 
symptoms, it is suggested that the same neural pathways may be 
responsible for them The well known pathologic conditions that pro- 
duce otalgia or tinnitus, or both, are acute suppurative sialadenitis, 
chronic sphenoiditis, chronic adhesive otitis media, acute occlusion of 
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Fig 3 — Neural pathway of tinnitus and otalgia from the nose and sinuses via 
the sphenopalatine ganglion After Lempert 


the eustachian tube, abscessed teeth, ulcerative lesions of the pharynx 
or of the larynx and inflammation of the nose and sinuses 

Figure 3 illustrates the neural pathway of secondary or referred 
otalgia and tinnitus arising from chronic sphenoiditis and other inflam- 
mations of the nose and sinuses Impulses are transmitted from the 
sphenopalatine ganglion through the greater superficial petrosal nerve 
to the tympanic plexus to incite tinnitus via the connecting ramus 
vestibuh and ramus cochlearis or to produce aural pain in the tympanic 
plexus itself 

The course of reflex pain or tinnitus from an abscessed tooth is by 
way of the inferior dental nerve through the auriculotemporal nerve 
to the otic ganglion and then to the tympanic plexus through the lesser 
superficial petrosal nerve (fig 4) 
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Acute occlusion of the eustacliian tube and ulcerative lesions of the 
pharynx and of the posterior third of the tongue giving rise to tinnitus 
or otalgia do so by reflex pathways through the glossopharyngeal nerve 
(% 5 ) 

One particularly common condition producing tinnitus or aural pain 
through the glossopharyngeal nerve is ulceration of the faucial pharynx 
following tonsillectomy 

Circulatory distuibances of the internal carotid artery are responsi- 
ble for tinnitus in a large number of persons The pulsating, or throb- 



Fig 4 — Neural pathway of tinnitus and otalgia from an abscessed tooth After 
Barnhill 

bing, type of tinnitus is characteristic of these vascular disturbances 
The acoustic effect of vascular changes in the carotid artery can be 
easily demonstrated by digital pressure on the carotid plexus m the 
neck Tinnitus can be initiated or, if present, changed in character by 
digital pressure on the carotid plexus ^ The reflex pathway is through 
the plexus caroticus to the plexus caroticus internus, and then by way 
of the nervus caroticus tympanicus inferior and nervus caroticus tym- 
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panicus superior to the tympanic plexus, where the impulse is trans- 
mitted to the cochlea through the ramus vestibuli and the ramus coch- 
learis (figs 1 and 3) 

Familiar examples of intracranial vascular disturbances which set 
up or accentuate tinnitus through the sympathetic caroticotympanic 
mechanism are straining at stool, interference with cranial circulation, 
such as occurs in the head-down position, constriction at the waist, 
such as occurs during bending action, and constriction at the throat, such 



Fig S — Neural pathway of tinnitus and otalgia from the tongue and the 
pharynx After Barnhill 

as occurs with wearing tight neck bands One of the more constant 
causes or accompaniments of tinnitus is arteriosclerosis 

According to Lempert, when ganglionitis involves the sympathetic 
caroticotympanic filaments coming from the carotid plexus, a tonus 
impulse IS transmitted to the inner ear, where it is interpreted by the 
organ of Corti as pulsating tinnitus 

Another likely source of vascular tinnitus is the middle meningeal 
artery In figure 4 it is observed that two roots of the auriculotemporal 
nerve form a complete loop around the middle meningeal artery This 
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peculiar neural arrangement occurs just below the foramen spmosum, 
through which the middle meningeal artery enters the middle fossa 
of the cranial cavity The inaccessibility of this region to neurosur- 
gical approach and to postmortem study has resulted m little informa- 
tion being gained concerning the relation of the middle meningeal artery 
to the symptom complex of tinnitus annum The anatomic arrange- 
ment of the auriculotemporal nerve in this location is similar to that 
of the left recurrent laryngeal nerve as it loops around the arch of the 
aorta Laryngeal conditions resulting from vascular abnormalities of 
the aorta as they affect the left recurrent laryngeal nerve are well 
known Presumably, in a similar manner, vascular abnormalities of the 
middle meningeal arterj’’ produce tinnitus through the auriculotemporal 
nerve The neural impulses are transmitted by the auriculotemporal 
nerve to the otic ganglion and then to the tjmpanic plexus through the 
lesser superficial petrosal nerve 

Another particular!)'- significant observation on the role of the 
tympanic plexus m relation to tinnitus is the “peach glow” discolora- 
tion (Schwartze sign) of the promontory seen m otosclerosis Often 
the initial symptom of otosclerosis is an annoying and distracting tin- 
nitus In many instances, especially early m the disease, there is 
observed through the tympanic membrane a “peach glow” or “fla- 
mingo red” tinge, indicative of hyperemia in the cochlear promotory, 
or of thickening and increased vascularity of the mucosa of this region, 
in which the tympanic plexus is located These observations strongly 
suggest a relation between the histopathology of the tympanic plexus 
and the symptom complex of tinnitus 

While the histologic and anatomic structure of the tympanic plexus, 
with its distribution of branches, filaments and ganglionic swellings, 
lends itself to a reasonable explanation of intrinsic tinnitus, it must be 
remembered that there exist sound observations on tinnitus with rela- 
tion to the histopathology of the eighth nerve and lesions of higher 
nerve centers These various observations on the explanation of tin- 
nitus in no way discredit one anothei but give rise to an original concept 
that intrinsic tinnitus may originate either centrally or peripherally 
with the cochlea as the focal neuromechanism of response Common 
sources of central intrinsic tinnitus are acoustic neurofibromas, lesions 
of the cerebellopontile angle and some drug allergies 

The histopathology of drug sensitivity is not clear in its relation 
to the production of tinnitus Heretofore, the effect of quinine, salicy- 
lates and the arsemcals in the production of tinnitus was thought to be 
of central origin However, observations on the effect of quinine 

4 Bishop, S S Diseases of the Ear, Nose, and Throat and Their Accessory 
Cavities, ed 3, Philadelphia, F A Davis Co , 1905, p 522 
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showed that it produced congestion of the middle ear, as well as of the 
labyrinth This observation indicated that tinnitus could arise through 
congestion of the middle ear, involving the tympanic plexus, hence, 
tinnitus of this nature would be of the peripheral intrinsic type 

On the basis of some of the aforementioned histologic, anatomic 
and clinical observations, experiments in injection of the tympanum 
to eliminate tympanosympathetic tinnitus have been carried on during 
the last seven years A preliminary report ® on the use ot ethylmorphine 
hydrochloride for this purpose was published some years ago Since 
then, several revisions in technic have greatly improved the results 
of tympanic injection While in pharmacologic classification, ethyl- 
morphine hydrochloride U S P is an analgesic, it also exhibits anes- 
thetic characteristics when injected into the tympanum This drug has 
proved to be effective m the treatment of tinnitus and secondary otalgia 
because of its combined anesthetic and analgesic qualities 

The therapeutic value of ethylmorphine hydrochloride m removing 
pupillary exudates and m absorbing interstitial corneal deposits by 
producing pronounced inflammatory edema has long been known in 
ophthalmology It acts as a vasodilator and lymphagogue, stimulating 
the vascular and lymphatic circulation of the eye and producing pro- 
nounced dilatation of the blood vessels and lymphatics It is for these 
physiologic effects on the tissues of the promontory and the tympanic 
plexus that this drug is used in injections into the tympanum Ethyl- 
morphine hydrochloride is particularly effective for this purpose because 
it has a selective action on neural tissue Immediately after injection 
of the drug into the tympanum, the inflammatory reaction the solution 
produces can readily be observed through the otoscope The entire 
drum membrane, particularly Shrapnell’s membrane, becomes con- 
gested Although definite inflammatory discoloration of the drum mem- 
brane occurs, the landmarks are not obscured by edema The fluid 
line of the ethylmorphine hydrochloride solution can easily be seen 
through the tympanic membrane The patient experiences little dis- 
comfort, since the drug produces analgesia, which counteracts the dis- 
comfort of the injection and the suljsequent inflammation This factor 
IS of practical importance, as the patient is not incapacitated and is able 
to continue at his daily occupation, without discomfort The thera- 
peutic effect of the drug injected into the tympanum results from its 
analgesic action on the tympanic plexus and from its rehabilitating 
action on the tissue of the middle ear, by stimulation of vascular cir- 
culation and the subsequent absorption of interstitial fibrosis 

5 Trowbridge, B C Injection of the Tympanum for Chronic Conductive 
Deafness and Associated Tinnitus Aurium A Preliminary Report on the Use 
of Ethylmorphine Hjdrochloridet Arch Otolaryng 39 523 (June) 1944 
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SELECTION OF CASES 

If good results are to be obtained, the cases for injection must be 
properly selected The following points should be noted 

1 The tinnitus must be of the peripheral intrinsic type that has been 
described 

2 Pronounced degeneration of the acoustic neiwe with associated 
long-standing tinnitus is only occasionally benefited by this type of 
therapy 

3 Peripheral intiinsic tinnitus associated either with apparently 
normal hearing or with defective hearing are benefited by this therapy 

4 Peripheral intrinsic tinnitus of one year’s duration or less responds 
best to tympanosympathetic anesthesia 

5 Peripheral intrinsic tinnitus resulting from acute otitis media has 
not been treated by this method while m the acute stage However, 
good results have been obtained during the subsiding stage or m cases 
of subacute otitis media Injections are started two weelcs after the 
acute stage 

6 The tympanic membrane may or may not be intact Peripheral 
intrinsic tinnitus with or without a history of previous inflammation of 
the middle ear is amenable to this therapy 

7 Unilateral peripheral intrinsic tinnitus responds best to injection 
therapy Bilateral intrinsic tinnitus is usually of central origin and 
hence does not respond to tympanosympathetic anesthesia 

8 Intractable otalgia from degenerative or ulcerative lesions of the 
eustachian tubes, nasopharynx, faucial pharynx, tongue, jaws, teeth or 
nose IS benefited by injection of the tympanum 

9 The external auditory canal must be normal, without cellulitis, 
furunculosis, eczema or other disorder 

10 The vestibular mechanism must be normal as tested by the caloric 
method 

11 There is no definite age limit The injection of 4 minims (0 25 
cc ) of a 5 per cent solution of ethylmorphme hydrochloride is equivalent 
to 1/6 grain (10 mg ) of the drug 

MATERIALS AND METHODS 

Tympanosympathetic anethesia is accomplished by injecting 4 minims (0 25 cc) 
of a S per cent solution of ethylmorphme hydrochloride into the tympanum 
through the posterior inferior quadrant of the tympanic membrane 

Materials and instruments which are necessary for tympanic injection are 
a cotton wick, for topical anethesia of the drum membrane, a 1 ounce (30 cc ) 
bottle of an aniline oil-cocame solution, a rubber-capped ounce (15 cc ) bottle 
of a sterile 5 per cent solution of ethylmorphme hydrochloride, a 1 cc tuberculin 
syringe with a no 22 spinal (Quincke point)' 3 inch (76 cm) needle and 
a magnifying otoscope, or a magnifying lens insert, in a head mirror (fig 6) 
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Prior to injection into the middle ear cavity, anesthesia of the ear drum mem- 
brane IS produced by local application to the tympanic membrane of an aniline 
oil-cocaine solution (chemically pure aniline oil, 90 parts, cocaine hydrochloride 
U S P , 10 parts) A cotton -wick saturated m the aniline oil-cocame solution 
IS applied to the posterior inferior quadrant of the drum membrane for ten minutes , 
after removal of the wick, the external auditory canal is wiped dry In order to 
avoid contamination of the middle ear cavity subsequent to injection, the use of 
free anesthetic solution in the aural canal is not recommended 

The patient lies on a treatment table with the ear to be injected directed 
upward The head is slightly rotated laterally, so that the eustachian tube of the 
ear to be treated is directed upward This is done to prevent the escape of the 
solution from the middle ear through the eustachian tube, into the throat With 
a 1 cc tuberculin syringe and a no 22 spinal (Quincke point) 3 inch needle, 
4 minims of a 5 per cent solution of ethylmorphine hydrochloride is injected into 



Fig 6 — Materials and instruments for tympanic injection 

the tympanum through the tympanic membrane just below and posterior to the 
umbo (fig 7) 

The patient maintains his position for five minutes after the injection Occa- 
sionally, transient vertigo follows the injection Injection of the tympanum by 
this method is surprisingly free from uncomfortable or disturbing reactions After 
the instillation of the solution, relative analgesia occurs, which lasts for hours 
Patients seldom complain of any painful sensation but, rather, note of a feeling of 
fulness in the ear Inflammatory changes in the tympanic membrane can be 
observed within a few minutes after the injection All inflammatorj’^ signs subside 
within four days after the injection 

The treatment consists of successive instillations of a 5 per cent solution of 
the drug at intervals of four days Peripheral intrinsic tinnitus and referred 
otalgia may be completely, and apparently permanently, abolished in the majority 
of cases by the injection of 4 minims of the solution on five consecutive four day 
inten'als No definite rule can be made governing the number of injections to be 
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made, since patients differ in their response to them Some patients require 
fewer than five tympanic injections, others, who show only slight improvement 
after a series of five injections, should be allowed a rest for two months, after 
which a second senes of five injections is given Some patients have dramatic 
results, with complete loss of tinnitus or otalgia, while in others, with partial 
benefit, relief from these annoying symptoms is sufficient to permit normal activity 
and sleep 

Before beginning injection therapy for tinnitus, an audiometric analysis should 
be made A careful audiometric examination is essential to determine the type 



Fig 7 — Tympanic injection 


and the amount of hearing defect, if present, as well as to aid in the identification 
of the type of tinnitus ® Follow-up audiograms of patients who had injection 
therapy have shown definite improvements in their hearing ^ Apparently, there 
IS nothing more effective in decreasing tinnitus than in diminishing deafness 
Tympanic injection therapy accomplishes both 

6 Trowbridge, B C Electroaudiography Analysis and Interpretation of 
the Audiogram, Arch Otolaryng 35 899 (June) 1942 
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RESULTS 

Of a senes of 20 cases selected for injection of the tympanum to 
alleviate tinnitus or otalgia, good results veie obtained in the majority 
(table) 

In 9 of the cases listed in the table there was not complete loss or 
cessation of tinnitus or otalgia However, in the majority of cases 

Results of Tympanic Injection m Ti eahnent of Tinnitus Annum 
and Secondary Otalgia 



Age, 

Type of Tinnitus 



Condition of 

No of 

Results 

Case 

Tr 

and Pam 

Duration 

Etiologic Factors 

Drum Head 

Iny actions 

1 

55 

Roaring, right 

2 wk 

Spontaneous onset 

Mild catarrh 

5 

Complete relief 

2 

44 

Ringing, bilateral 

4 yr 

Gradual onset 

Mild catarrh 

2 

Slight improve 
ment 

3 

54 

Buzzing, bilateral 
(left, worse) 

6 mo 

Spontaneous onset 

Mild hyperplasia 

5 

Shght improve 
ment 

4 

40 

Buzzing, left 

8 yr 

Gradual onset 

Hyperplasia 

4 

Pronounced im 
provement 

5 

59 

Roaring and inter 
mittent pain, right 

12 days 

Myringitis bullosa 
hemorrhagica, right 

Lusterless 

4 

Complete relief, 
hearing improved 

6 

61 

Cricket sound, right 

15 yr 

Gradual onset 

Mild hyperplasia 

5 

Tinnitus less 
severe at night 

7 

44 

Whistling and inter 
mittent pain, right 

6 yyk 

Acute rhinitis 

Retraction 

8 

Complete rehef 

8 

SO 

Buzzing, right 

6 mo 

Spontaneous onset 

Mild catarrh 

1 

Complete relief 

9 

36 

Pam, left 

1 yvk 

Abscessed left lower 
first molar 

Mild catarrh 

1 

Complete relief 

10 

47 

Peanut stand •nhistle, 
left 

1 wk 

Acute rhinitis 

Hyperplasia 

1 

Complete relief 

11 

33 

Ringing, with loss of 
hearing, left 

2 yr 

Gradual onset 

Hyperplasia 

3 

Pronounced im 
prov ement 

12 

34 

Shooting pam, left 

4 days 

Post tonsillectomy 

Mild catarrh 

1 

Complete relief 

13 

41 

Cracking, right 

4 yr 

Frequent infection 
of upper respiratory 
tract 

Hyperplasia 

2 

Moderate im 
provement 

14 

63 

Roaring, with lo=s 
of hearing, left 

2 wk 

Acute recurrent maxil 
lary sinusitis 

Adhesive otitis 
media perfora 
tion, healed 

3 

Complete relief, 
hearing improved 

15 

24 

Intermittent shooting 
pain, left 

4 days 

Extraction of left 
lower tooth root 

Mild catarrh 

1 

Complete relief 

16 

19 

High pitch tinnitus, 
left 

1 yr 

Traumatic rupture of 
ear drum membrane 

Perforation, 

healed 

1 

Complete relief 

17 

68 

Sizzling, and steady 
earache, right 

3 mo 

4cute rhinitis 

Hyperplasia 

1 

Complete relief, 
hearing improved 

18 

25 

Buzzing, left 

4 yr 

Recurrent infection 
of upper respiratory 

Adhesiye otitis 
media 

3 

Moderate im 
provement 

19 

05 

Singing and Inter 
mittent pam, left 

25 yr 

Gradual onset after 
tonsillitis 

Hyperplasia 

3 

Tinnitus dimln 
ished, pam ceased 

20 

49 

Ringing bilatenl 

2 mo 

Gradual onset 

Hyperplasia 

G 

Moderate im 
provement, left 


the tinnitus was decreased to the point where it w as no longei a constant 
source of annoyance (Most of the patients without complete relief 
stated that the tinnitus had diminished sufficiently that it did not interfere 
with their sleep or mental activities ) In 2 cases no improvement was 
obtained In a previously repoited series of 22 cases'^ in vbich the 
effect of injection therapy on hearing acuity was primaril}’^ studied 
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improvement m hearing occurred in 18 In 4 cases no improvement 
was obtained Of 9 of the cases in which there was associated tinnitus 
aurium, lessening of the tinnitus occurred in 6 and loss of the tinnitus m 
3 The better results obtained in the present cases than in the previously 
reported series with regard to tinnitus are due to improvements m the 
technic of injection since the original series was reported 

All the patients were ambulatory and continued their usual daily 
routines without inteiference fiom the injections Since many patients 
drove automobiles, the effect of tympanic injection on equilibrium had to 
be considered Vertigo rarely occurred after the injections It was not 
necessary for the few patients who manifested slight transient vertigo 
to suspend normal activity, they were able to continue their normal 
activity after several minutes Sustained vertigo was not observed in 
any case Other secondary reactions weie negligible Acute pain and 
secondary suppuration of the middle ear did not occur after injection in 
any case While there is general reluctance to pierce the intact tympanic 
membrane, not one case of residual perforation occurred Closure of 
the site of injection occurred immediately, with formation of a small, 
petechia-hke blood clot marking the point of injection An interesting 
observation which was made independently by Dr Brownell and myself 
was that of the improved appearance of the tympanic membrane after a 
series of tympanic injections Hyperplastic and lusterless drums 
regained their semitransparency and their peaily sheen 

SUMMARY AND CONCLUSION 

Injection of the tympanum offers a new approach to the therapy of 
tinnitus aurium and referred otalgia While there is not one medical or 
surgical method that will cure all types of tinnitus, tympanic injection is 
useful in alleviating peripheral intrinsic tinnitus, the commonest type of 
tinnitus In the majority of cases the intensity of tinnitus can be reduced 
to a point where it is no longer a source of major irritation Since this 
minor surgical procedure is directed toward correcting the effect of 
aural and related lesions, one must not fail to locate and remove, if 
possible, the cause of the disturbance 

In case 9 of the table are demonstrated the factors of “cause” and 
“effect” of reflex impulses through the tympanosympathetic plexus In 
this case reflex otalgia was initiated by an abscess of the first left lower 
molar tooth Otalgia was completely eliminated by one injection of the 
tympanum This procedure is not often necessary for this particular 
cause of otalgia, since the source can be easily located and removed 
However, m case 9 is demonstrated the pathway of reflex impulses to the 

7 M E Brownell, M D , senior resident in otolaryngology, University of 
Kansas School of Medicine, assisted in the clinical studies 
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“trigger” area, the tympanosympathetic plexus, in the middle ear Injec- 
tions into the tympanum for referred otalgia arising from ulcerative 
and degenerative lesions, which are less amenable to direct therapy, 
give much relief from pain Since peripheral intrinsic tinnitus is evi- 
dently a subthreshold phase of secondary or referred otalgia, the same 
methods of treatment apply to its relief and removal The favorable 
results obtained in the treatment of tinnitus and secondary otalgia by 
tympanic injection suggest the following classification of tinnitus and its 
secondary phase of otalgia 
Types of Tinnitus 

Extrinsic tinnitus (vibratory) 

(a) Psychoneurotic 

(&) Psychosomatic (menopause) 

(c) True vibratory 
Intrinsic tinnitus (nonvibratory) 

Peripheral (subthreshold phase) 

(o) Tympanic plexus 


(b) Trigeminal nerve 


Otic ganglion 
Sphenopalatine ganglion 


(c) Glossopharyngeal nerve 

(d) Carotid sirmpathetic nerves 
Central 

(a) Acoustic nerve to nuclei 

(b) Supranuclear pathways 
Secondary otalgia (suprathreshold phase) 

Reflex or referred pain 


(o) 

(&) 

(c) 


Tympanic plexus 


Trigeminal nerve 
Glossopharyngeal 


Otic ganglion 
I Sphenopalatine ganglion 


(d) Carotid Sympathetic nerves 
Mechanism of Tinnitus and Secondary Otalgia 

Initial phase (of minimal irritation) — a subthreshold 
tinnitus 


phase resulting in 


Secondary phase — a suprathreshold phase resulting in pain 
Tympanic injection producing tympanosympathetic anesthesia is a 
simple and practical procedure for the relief of tinnitus aurium and 
secondary otalgia in properly selected cases Aural pain or tinnitus 
will subside or completely disappear if the trigger zone, the lympano- 
sympathetic plexus, is removed early By temporarily interrupting the 
tinnitus or pain reflex pathway, tympanosympathetic anesthesia stops 
the flow of impulses No harmful after-effects occur, and side reactions 
are negligible 
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UVULA AND TONSILS 


EMIL FROESCHELS, MD 

NEW YORK 

T he question of what role the uvula plays under normal 
conditions has stimulated the interest of many laryngologists 
Yet only a few answers, and these tentative, have been given m the past 
A paper by Richardson and Pullen,^ recently published m these 
Archives, attributed so man}'^ ph)'-siologic functions to the uvula that 
It seems to be a ver}^ important organ of the human body However, 
It remains to be seen whether further observations will prove that 
the conclusions drawn by Richardson and Pullen from their experi- 
ence are entirety justified They concluded that the uvula massages 
and moistens the posterior phar 3 uigeal w^all and aids in removing and 
moving dowmward material from this wall, that it transfers the secretion 
from the midline of the velum and the posterior phar}ngeal w^all from 
above and anteriorly to the midline posteriorly, that it is a valuable 
aid m guarding against middle ear disease in children and that, by 
preserving the normal pharyngeal arches, it prevents pharyngitis sicca, 
with subsequent drying of the eustachian orifice A deviation of the 
uvula to one side may indicate w'eakness of the accessory nerve on the 
other side According to these authors, the uvula prevents rhinolalia 
aperta (hyperrhinolaha) as a complication of successful tonsillectomy 
In my opinion this statement is tenable only under exceptional conditions, 
namely, if the soft palate is so short that it can reach the posterior 
wall of the pharynx onty by using its entire length and the uvula 
In this case the uvula may paitl)'^ fill the gap betw^een the pharyngeal 
raphe and the contracted constrictor fibers But, since the uvula is 
either oval or conic while the gap is angular, the uvula will not always 
fill the space Furthermore, it has been proved that there may be a 
maximum distance of 3 mm between the posterior pharyngeal w’^all 
and the soft palate wuthout hyperrhinolaha being present If the soft 
palate is not abnormally short, there is, as is w'^ell knowm, a part hang- 
ing down even if the soft palate rises to touch the posterior wall of the 
pharynx The part hanging dowm is the perpendicular part, and it 
is this portion to which the uvula is attached The perpendicular part, 
however, neither creates nor preA’^ents hyperrhinolaha 

1 Richardson, G S , and Pullen, E M The Uvula, Arch Otolaryng 47 
379-394 (April) 1948 
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Normal, as well as abnormal, conditions of the uvula may help m 
determining the physiologic role or roles of that organ I presume 
that it IS well known to many laryngologists that the uvula shrinks 
after tonsillectomy I have devoted several studies to this occurrence 
and have published the results “ My first article was based on an 
observation on only 75 patients Since then I have examined hundreds 
of patients, some of them both before and after the tonsillectomy, and 



Fig 1 — Six types of the normal uvula 


^ b a. t 

Nf V/ ^ 



Fig 2 — Uvulas before and from two to three weeks after operation 

others only after the operation All these observations have confirmed 
my former findings 

The uvula under physiologic conditions may present one of six 
types, as shown schematically m figure 1 Of 278 normal uvulas, 157 
belonged to type 1, 46 to type 2, 56 to type 3, 8 to type 4, 8 to type 5 
and 3 to type 6 Of 250 persons with tonsils remo\ ed, only 14 showed 
type 1, 8 type 2, 11 type 3 and the rest type 4 In all patients the 

2 Froeschels, E Ueber das Sclucksal des Zapfchens nach Entfernung der 
Gaumenmandeln, Monatsschr f Ohrenh 69 155-158, 1935 
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uvula had the normal form of its respective type but -was smaller 
No fixed relation could be found between the size before and that after 
the operation Frequently, a very large uvula shrinks to a very small 
one, but in rare cases the reduction in size is not great Yet some 
shrinkage was noticeable in all of the patients observed before and 
after tonsillectomy Even if one has not had an opportunity to observe 
a patient before tonsillectomy, the uvula afterward is so conspicuously 
short, and frequently so thin, in the great majority of cases that one 
IS inclined to assume a reduction in size Sometimes the edges of the 



Fig 3 — A, photograph of an uvula before operation, B, the same uvula after 
operation, C, uvula of a cadaver with tonsils removed, D, arches and uvula of 
a cadaver with tonsils 


uvula are almost transparent, a condition which to my knowledge does 
not occur under normal conditions 

In my first publication on this subject I stated that it is hard 
to determine just how long after the operation the shrinking began 
because the usual swelling in the region of the faucial arches hinders 
clear judgment It was stated in this article that two weeks after 
the operation the diminution in size was visible in every case Later, 
in several cases, I had the opportunity of seeing the uvula three or 
four days after tonsillectomy In these cases the edges were discolored 
and sometimes looked almost transparent Yet it was impossible to 
decide whether edema or diminution of the normal tissue or both were 
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responsible for the peculiar appeal ance One case suggested the 
possibility that the shrinking process may last a long time A woman 
reported to me that since her tonsils had been removed, four years 
before, her uvula had been getting progressively smaller 

Figure 2 shows sketches of 6 mmlas before and from two to three 
weeks after the operation A and B of figure 3 present photographs 
of a uvula before and after tonsillectom}^ ^ C and D of figure 3 are 
photographs of the uvula and arches of 2 cadavers Figure 3 C shows 
a cadaver with tonsils lemoved, D, the uvula of a cadaver with the 
tonsils not removed The uvula in figure 3 C is so small that the 
size can be attributed to the shrinking after tonsillectomy, although 
no comparison with its preoperative si/-e can be ofifered 

Histologic examination of 4 uvulas from cadavers with tonsils 
removed showed that no real atroph)^ was present and that none of 
the normal tissue was missing or reduced out of proportion as compared 
i\ith other physiologic tissue of the organ In other words, histologically, 
a shrunken uvula looks exactly like a normal uvula of the same size 
It IS not certain that decrease in size is due to the diminution in 
circulation of blood caused by scar formation, for the blood supply 
derives partly from arterial branches coming from the tonsillar region 
to the soft palate and partly from the sphenopalatine artery (anterior 
supply) Furthermore, persons with visible and severe scars m the 
arches do not show particularly small uvulas 

Not enough is known about the functions of the tonsils Only 
recently Sercer and Ruzdic * published a paper on the sugar-fermentative 
function of the tonsils Perhaps the tonsils are not without influence 
on the metabolism of neighboring organs 

Two practical conclusions may be drawn from the observations 
described first, that tonsillectomized persons ofifer an excellent oppor- 
tunity for comparison of the functions of normal uvulas and those of 
shrunken uvulas , second, that in cases — certainly rare — m which there 
IS an indication for tonsillectomy and for clipping the uvula, the latter 
may be postponed until the shrinking of the uvula has taken place, 
thus making the clipping superfluous 

133 East Fifty-Eighth Street (22) 

3 Unfortunately, one side of the pharynx is invisible, but different sizes 
of the uvula are well recognizable 

4 Sercer, A , and Ruzdic, J Beitrage zur Kenntnis der fermentativen 
Tatigkeit der Tonsillen, Acta oto-laryng 36 236-249, 1948 



Case Reports 


PERFORATION OF THE ESOPHAGUS BY A THUMB TACK AND SUBSEQUENT 
REMOVAL BY AN ELECTROMAGNET 

COLONEL ROBERT P REA 
MEDICAL CORPS, UNITED STATES ARMY 

The following case report is considered of interest because mediastinitis follow- 
ing perforation of the esophagus by a foreign body was treated successfully and 
because the foreign body was removed by means of an electromagnet 

REPORT OF CASE 

The patient, a 10 year old boy, was admitted to the hospital at 6 p m , April 18, 
1947 At 2 45 p m that day he had swallowed a thumb tack His only complaint 
was that of a sensation of something sticking in his throat Physical CAammation 
was noncontributory 

Lateral and anteroposterior roentgenograms of the neck (fig lA) revealed the 
outline of a thumb tack lodged in the anterior wall of the esophagus at the level 
of the sixth cervical vertebra The shaft of the tack was directed anteriorly and 
slightly to the right of the midline 

Soon after admission, with the patient under ether anesthesia, the esophagus 
was explored with an esophagoscope As no evidence of the tack could be found 
after a thorough search of the hypopharynx and the entire length of the 
esophagus, roentgenograms were taken with a portable machine The wet films 
did not reveal the foreign body Figure IB shows that the tack was discernible 
on later examination, after the films were processed and dried 

Penicillin therapy (30,000 units of penicillin every three hours) was instituted 
on the patient’s return to his room 

The following morning the child appeared to be ill The respiratory rate was 
20 per minute , the pulse rate, 80, and the rectal temperature, 101 F Roentgeno- 
logic examination at this time disclosed that the tack was in the esophagus and 
that the head of the tack had become separated from the shaft (fig 1C) The 
shaft was at the level of the third thoracic vertebra, with the point of the tack 
directed anteriorly and slightly to the right of the midline The head of the tack 
was at the level of the sixth thoracic vertebra It ultimately passed through the 
gastrointestinal tract An area of increased density in the upper part of the middle 
lobe of the right lung was noted 

The patient was having some dysphagia By noon the rectal temperature had 
risen to 102 F, the pulse rate to 96 and the respiratory rate to 24 Respirations 
were of the grunting type The leukocyte count was 18,750 per cubic millimeter 
of blood, with 88 per cent neutrophils, and the concentration of hemoglobin 
was 13 5 Gm per hundred cubic centimeters At this time the child complained 
that he was having increased difficulty with swallowing and that he had pain in 
the lower right side of his neck Physical examination revealed a slight swelling 
at the base of the neck on the right side in the supraclavicular area Roentgeno- 
grams taken at this time (three hours subsequent to that in fig 1C) revealed 
that the pulmonary area of density in the middle lobe of the right lung had 
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increased An area of widening of the hiius toward the right was also noted 
Otorhinolaryngologic and surgical consultants decided on supportive treatment, 
chemotherapy and use of antibiotics Administration of penicillin was continued 
on a three hour schedule with increased dosage (100,000 units for the first two 
doses and 50,000 units thereafter) Intravenous administration of sodium sulfa- 
diazine was begun (0 5 Gm every four hours) 

For the next two days the child was ill, even irrational at times, and the pain 
he complained of previously persisted In the region of pain were swelling, 
tenderness and induration Fever was of the septic type, with the rectal temperature 
rising to 103 F The pulse rate was 100 The respiratory rate was 26, and respira- 
tions continued to be of the grunting type The leukocyte count decreased to 12,700, 
with 82 per cent neutrophils Roentgenologically the position of the shaft of the 
tack was not changed, but the width of the mediastinum had increased one and a 



Fig 1 — A, lateral roentgenogram taken on the patient’s admission, B, roent- 
genogram at time of esophagoscopy , C, roentgenogram taken twelve hours later, 
on following morning , D, anteroposterior view, showing increase in width of medi- 
astinum, E, roentgenogram of chest on nineteenth postoperative day 

half times its normal size (fig ID) A zone of density, corresponding to gas, 
extended superiorly from the level of the tack shaft 

On the fourth day the patient was more alert, complained less of pain and 
took large quantities of fluid by mouth without difficulty However, the swelling 
at the base of the neck on the right side increased There was increase m the 
temperature and in the pulse and respiratory rates The leukocyte count decreased 
to 10,000, with 89 per cent neutrophils The mediastinum was widened further 
In the lateral view the major portion of this area of increased density appeared to 
be located posteriorly, but also extended anteriorly 

In the next two days, his fifth and sixth days in the hospital, clinical improve- 
ment continued The sw'elhng at the base of the neck increased and evidenced 
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beginning fluctuation A roentgenogram showed a definite extension of the mass 
m the right side of the mediastinum In the lateral view there appeared to be some 
compression of the lower portion of the trachea 

On the seventh day, with the patient under intratracheal nitrous oxide-oxygen 
and ether anesthesia, a 4 inch (10 cm ) vertical incision was made parallel to the 
sternocleidomastoid muscle on the right over the neurovascular bundle The 
latter was retracted laterally, the middle thyroid vein and inferior thj'roid artery 
were ligated, the lobe of the thyroid was retracted medially and the dissection was 
carried medially and interiorly An abscess cavity was entered at about the level 
of the suprasternal notch between the cervical vertabrae and the esophagus 



Fig 2 — Patient four months after operation There is a birthmark m the left 
sternoclavicular area 

Approximately 200 cc of white, gelatinous, odorless fluid was released from this 
cavity in the mediastinum Similar material was, at the same time, aspirated from 
the mouth by the anesthetist, an indication that there was simultaneous drainage 
of the abscess through the esophagus 

Two Penrose drains were inserted into the base of the abscess cavity and were 
anchored at the edge of the wound 

Culture of the aspirated material gave a scanty growth of a hemolytic strepto- 
coccus and an abundant growth of nonhemolytic Staphylococcus aureus 

Postoperatively, water taken by mouth streamed through the wound in the neck, 
with frothy saliva Intravenous supportive treatment was instituted On the sixth 
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postoperative day a Levin tube was passed through the nose to the stomach for 
feeding, and two da 3 's later fluid ceased to drain through the incision in the neck 

Laryngoscopic examination revealed that the right vocal cord was fixed slightly 
lateral to the midline 

Recovery was uneventful, and the temperature rapidly fell by lysis A roent- 
genogram on the sixth postoperative day showed that the mediastinal shadow had 
definitely decreased The lateral view revealed the shaft of the tack to be m the 
mediastinum posterior to the esophagus, as outlined by the Levin tube 

On the ninth postoperative day, with the aid of a fluoroscope, a flexible laryngeal 
forceps was passed through the wound in the neck to the bottom of the abscess 
cavity The shaft of the tack appeared to be only a few millimeters from the tip 
of the forceps A large electromagnet was then attached to the forceps, and 
shortly thereafter the point of the tack appeared to be in contact with the side 
of the forteps The forceps was then slowly withdrawn with the shaft of the tack 
attached 

The wound ceased to dram three days later A roentgenogram on the nineteenth 
postoperative day disclosed little residual evidence of the episode (fig 1£) 

Examination of the larynx four months later indicated that mobility of the right 
vocal cord was restored Swallowing was normal, roentgenographic studies with 
barium sulfate showed no abnormalities, and the wound m the neck was closed 
(fig 2) 

COMMENT 

The complications in this case — the change m position of the tack, the separation 
of the head from the shaft and the injury of the recurrent laryngeal nerve — as well 
as the subjective improvement under treatment with penicillin and sulfadiazine, 
are of interest 

On the day the patient was admitted to the hospital, the foreign body could not 
be found m the course of a thorough esophagoscopic examination, nor was it 
evident in the roentgenograms taken at the time However, the nasopharynx was 
not examined It seems likely, then, that the tack was regurgitated into the 
nasopharynx during the induction phase of anesthesia and was lodged there during 
esophagoscopy In the recovery phase of anesthesia the tack was again swallowed 
and separated, the shaft penetrating the esophagus and the round head passing on 
through the gastrointestinal tract The faint outline of the tack could be seen 
after the films taken with the portable machine were passed through the dryer 
(fig IB) 

Sodium sulfadiazine and penicillin produced subjective improvement and 
decrease of the leukocyte count, however, mediastinitis progressed, as evidenced 
by fever and abscess formation 

Injury of the recurrent laryngeal nerve during drainage of the mediastinal 
abscess resulted in transient paralysis of the right vocal cord At examination 
of the larynx two months later function of the right vocal cord was found to 
have returned completely 

248 Poppy Street, Corona Del Mar, Calif 
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IMPROVED METHOD OF APPLYING A MEDICINAL SOLUTION TO THE 
MIDDLE MEATUS OF THE NASAL CHAMBER 

BRUNO L GRIESMAN, M D 
NEW YORK 

T he administration of nasal medication usually has in view two 
objectives first, shrinkage of the congested mucous membrane with the 
aim of restoring proper nasal breathing, and second, shrinkage of the region of 
the ostiums of the sinuses with the purpose of establishing drainage The prob- 
lem of eradicating infection at its site is not considered in this paper 

“Before nasal medication can attain maturity, a number of perplexing problems 
require solution” (Fabricanti) The question how to deliver a medicinal solu- 
tion to those areas of the nasal chamber where it will be most effective is 
frequently asked by the practicing physician, and the problem raises a number 
of pertinent considerations 

If one looks at the base of the nose without using a nasal speculum, only 
raising the lobule with a finger, one will notice the columella and the nasal septum 
in the midline and in the nostril laterally the bulging head of the inferior tur- 
binate, also, the inferior meatus and part of the floor of the nose may be seen 
However, in most cases it is impossible to see the middle turbinate or the middle 
meatus These anatomic parts of the nasal cavity are hidden by the upper 
lateral cartilage, the caudal end of which projects into the vestibule as a significant 
landmark Several authors call this line by different names the hmen nasi or 
the plica vestibuli 

Figure 1, a drawing of the lateral nasal wall, shows the hmen nasi (a) This 
important landmark runs from a point in the nasal tip just behind the caudal 
end of the septal cartilage laterally toward the attachment of the inferior 
^urbinate If one intends to administer a medicinal solution to the middle meatus, 
it seems evident that the tip of the applicator should be placed behind and above 
the plica vestibuli 

The inferior meatus plays no important role in nasal medication, since the 
sinus openings are situated m the middle and superior meatuses The maxillary 
sinus, the anterior ethmoid cells and the frontal sinus dram into the middle 
meatus Figure 1 shows these sinus ostiums m the lateral nasal wall The 
posterior ethmoid cells and the sphenoid sinus communicate with the superior 
meatus The ostium of the maxillary sinus is located above the level of the floor 
of the sinus and cannot dram in the erect position of the head The ostium of the 
frontal sinus and that of some grooves of the ethmoid sinus point downward and 
favor natural drainage Therefore, in cases of acute and chronic sinusitis it is 

From the Department of Otolaryngology of the New York Polyclinic Medical 
School and Hospital 

1 Fabncant, N D Nasal Medication, Baltimore, Williams & Wilkins Com- 
pany, 1942 
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the middle meatus which should be reached by local nasal medication However, 
most applicators used do not serve the purpose 

Figure 1 demonstrates the possible direction of the flow of fluids m the nose 
Arrows point to the inferior (a) and the middle (b) meatus Fluid administered 
to the inferior meatus often drams backward along the floor of the nasal cavity 
into the pharynx In other cases fluid runs out of the nostril m which the 
applicator is located, and is thus inefficiently administered Frequently, m order 
to help the fluid reach the middle meatus, the patient is required to assume 
an awkward position and perform irksome gymnastics Parkinson ^ recommended 
the head-low posture to enable medication to reach the ostiums of tne nasal sinuses 
To overcome these drawbacks, I attempted to construct an applicator which 
would permit the administration of nasal medication directly to the middle meatus 
and which could be used easily and comfortably by adults and children 

Figure 2 A IS an illustration of the new applicator The letter a indicates the 
body portion of the applicator and b the nozzle, or outlet portion, while c 



Fig 1 — Drawing of a sagittal section of the nose The middle turbinate bone 
has been removed, exposing the sinus openings 1, ostium frontale, 2, ostium 
ethmoidale, 3, ostium maxillare The drawing also shows the position of the 
applicator, the opening of which can be seen above the hmen nasi (a) 

indicates the handle by which the applicator is conveniently manipulated The 
body portion (a) provides a chamber in which the fluid to be administered is 
contained, the same being delivered into the interior of the body through the 
open end (rf), out of which it is also delivered into the middle meatus 

It IS to be noted that the upper edge of the nozzle (b) is slanted or inclined, 
thus providing the nozzle with a sidewall (<?) that is higher than the opposite 
wall (/) The top wall of the body (a) is provided with a small hole, or 
air vent (g) 

The operation of the new applicator will be readily comprehended from figure 
2 B and C The number of desired drops is delivered to the body through the 

2 Parkinson, S N A Lateral Head-Low Position for Nasal and Sinus 
Treatment, Arch Otolaryng 17 787 (June) 1933 
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opening {d) with an ordinary nasal dropper or by being poured through the 
opening The applicator is held substantially horizontally in the hand by 
the stem (c), and the nozzle portion (b) is inserted into the nostril near the 
tip of the nose above the plica vestibuli In inserting the nozzle {b) the longer 
wall portion {e) of the nozzle should be directed toward the upper cartilaginous 




B, the position of the head with the applicator installed 

C, the tilting of the head toward the shoulder to release the fluid from the 
applicator into the middle meatus 


vault, 1 e , the lateral wall of the external nose, and the short wall (/) of the 
nozzle should be located toward the nasal septum 

By placing a finger on the outside of the external nose, one can feel the exact 
position of the tip of the applicator Figure 1 shows this position in relation to 



GRIESMAN— APPLYING SOLUTIONS TO NOSE 227 



Fig 3 — Roentgenograms taken before and after instillation of iodized poppy- 
seed oil 28 per cent A and C were taken ten minutes after administration of 
a vasoconstrictor and before instillation of the iodized oil B and D were taken 
after instillation of the oil D was taken five minutes before B 
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the lateral nasal wall The position of the opening of the applicator can be seen 
above the hmen nasi, directed toward the middle meatus The body portion (a) 
of the applicator extends crosswise below the columella 

Holding the applicator so applied, the patient’s head (fig 2 B) is first tilted 
slightly forward and downward and then (fig 2 C) to the side toward one shoulder, 
with the nasal tip held slightly upward to cause the liquid contents of the applicator 
to flow readily out of the open end (d) of the nozzle tube into the middle meatus 
The handle (c) allows leverage to be applied to the applicator, aiding the patient 
to determine quickly the proper inclination of the head required to deliver the liquid 
into the middle meatus The medicinal fluid remains in the infundibulum, which 
acts like a gutter There is no overflowing into the pharynx or out of the 
pharynx or out of the nostril if moderate amounts of fluid are used 

As a final step, the patient’s head is brought face downward for the purpose 
of permitting the medicinal solution to flow out again 

That the solution can be easilv delivered into the middle meatus and into the 
by this method was evidenced by a senes of roentg^enog-rams, taken 
in each instance before and after the instillation of iodized poppyseed oil 28 per 
cent into the nasal cavity by means of the new tilting applicator These roent- 
gen films were made with the patient lying in a lateral position on the table, 
with the nostril to be treated downward In most cases there was no premedica- 
tion with vasoconstrictors or any other drugs 

One patient received a premedication of S drops of 0 25 per cent phenylephrine 
hydrochloride N N R (neo-synephrine hydrochloride®) delivered with the tilt appli- 
cator into the right nostril in order to shrink down the mucous membrane of the 
middle meatus 

The roentgenograms are shown m figure 3 Figure A and C were taken 
ten minutes after the administration of the vasoconstrictor and before the instillation 
of 0 5 cc of iodized poppyseed oil 28 per cent I), was taken five minutes before 
B was made 

For more than five minutes the oil seems to have remained in the area of the 
middle meatus The inferior meatus does not show any trace of the oil 
The same result was achieved by the administration of 1 cc of iodized poppyseed 
oil 28 per cent to the right nostril in a number of cases 

* SUMMARY 

Evidence is presented to demonstrate that an oily or aqueous medicinal solu- 
tion may be introduced into the middle meatus and into the infundibulum by 
means of a specially designed nasal applicator The administration of the 
solution can be carried out by the patient or by the physician simply, quickly and 
comfortably, as it requires only the instillation of the tilt applicator and a 
lateral inclination of the head 


3 East Sixty-Sixth Street 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON PHYSICAL MEDICINE AND 
REHABILITATION, THE AMERICAN MEDICAL ASSOCIATION 
As of June 1, 1949 

Acousticon Model A-lOO JAMA 138 293 (Sept 25) 1948 
Mfr Dictograph Products, Inc 
580 Fifth Avenue 
New York 19 
Aurex (Semi-Portable) 

Aurex Model C-B and Model 
C-A 

Aurex Model F 
Aurex Model H 

Mfr Aurex Corporation 
1117 North Franklin Street 
Chicago 

Beltone Mono-Pac 
Beltone Harmony Mono-Pac 
Mfr Beltone Hearing Aid 
Company 
1450 West Nineteenth Street 
Chicago 

Dysonic Model 1 JAMA 137 1534 (Aug 21) 1948^ 

Mfr Dynamic Hearing Aids, 

Inc 

1042 Atlantic Avenue 
Brooklyn 16 

Electroear Model C J A M A 136 769 (March 13) 1948 

Mfr American Earphone 
Company, Inc 
10 East Forty-Third Street 
New York 17 

Gem Hearing Aid Model V-35 J A M A 139 229 (Jan 22) 1949 
INIfr Gem Ear Phone 
Company, Inc 

50 West Twenty-Ninth Street 
New York 1 

Maico Type K J A M A 129* 32 (Sept 1) 1945 
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JAMA 109 585 (Aug 21) 1937 

JAMA 120 535 (Oct 17) 1942 
JAMA 138 294 (Sept 25) 1948 
JAMA 136: 1099 (April 24) 1948 


JAMA 130: 637 (March 9) 1946 
JAMA ,133: 543 (Feb 22) 1947 
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Maico Atomeer JAMA 133. 542 (Feb 22) 1947 

Mfr The Maico Company, 

Inc 

North Third Street 
Minneapolis 1 

Mears Aurophone Model 200 JAMA 138.428 (Oct 9) 1948 
1947-Mears Aurophone 

Model 98 J A M A 137 1535 (Aug 21) 1948 

Mfr Mears Radio Hearing 
Device Corporation 
1 West Thirty-Fourth Street 
New York 1 

Micronic Model 101 (Magnetic 

Receiver) JAMA 139 99 (Jan 8) 1949 

Mfr Micronic Company 
727 Atlantic Avenue 
Boston 11 

Microtone T-3 Audiomatic JAMA 138 1229 (Dec 25) 1948 
Microtone T-4 Audiomatic JAMA 136 109 (Jan 10) 1948 

Microtone T-5 Audiomatic JAMA 139. 379 (Feb 5) 1949 

Mfr The Microtone Company 
Ford Parkway on Mississippi 
St Paul 5 

National Cub Model JAMA 138 295 (Sept 25) 1948 

National Standard Model JAMA 138 295 (Sept 25) 1948 

National Star Model JAMA 138 295 (Sept 25) 1948 

Mfr National Hearing Aid 
Laboratories 
815 South Hill Street 
Los Angeles 14 

Otanon, Model A-1 J A M A 115 1101 (Sept 28) 1940 

Otarion, Model A-3 JAMA 132 1071 (Dec 28) 1946 

Otanon, Models A-4 J & S J A M A 132 925 (Dec 14) 1946 
Otanon, Model E-1 JAMA 136 108 (Jan 10) 1948 

Otarion, Model E-IS JAMA 138 650 (Oct 30) 1948 

Otarion, Model E-2 JAMA 138.887 (Nov 20) 1948 

Otarion, Model E-4 JAMA 140 156 (May 14) 1949 

Mfr Otanon Hearing Aids 
159 North Dearborn Street 
Chicago 

Paravox Model XT JAMA 132 79 (Sept 14) 1946 

Paravox Model XTS JAMA 134 365 (May 24) 1947 

Paravox Models VH and VL JAMA 136 109 (Jan 10) 1948 
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Paravox Model Y (YM, YC 

and YC-7) JAMA 140 155 (May 14) 1949 

Mfr Paravox, Inc 
2056 East Fourth Street 
Cleveland 15 

Precision Table Hearing Aid JAMA 139 785-6 (Mar 19) 1949 
Mfr Precision Electronics ' 

Company 

850 West Oakdale Avenue 
Chicago 14 

Radioear Model 45-CM J A M A 126 1151 (Dec 30) 1944 

Radioear Model 45-M-magnetic 

air conduction receiver JAMA 127 219 (Jan 27) 1945 

Radioear Model 45-M-magnetic 

bone conduction receiver JAMA 127 27 (Jan 6) 1945 

Radioear Permo-Magnetic 

Uniphone JAMA 139. 787 (March 19) 1949 

Radioear Permo-Magnetic 

Multipower Report not yet published 

Mfr E A Myers & Sons 
306 Beverly Road 
Mount Lebanon 
Pittsbmgh 

Ravox (Semi-Portable) J A M A 113 18 (Oct 28) 1939 

Mfr Zenith Radio Corporation 
6001 West Dickens Avenue 
Chicago 

Silver Micronic Hearing Aid, 

Model 101 JAMA 135 159 (Sept 20) 1947 

Silver Micronic Hearing Aids 

Models 202M & 202C JAMA 139. 848 (March 26) 1949 

Mfr Micronic Company 
727 Atlantic Avenue 
Boston 11 

Sonotone Audicles Nos 530 

531 and 533 JAMA 123 837 (Nov 27) 1943 

Sonotone Model 600 JAMA 131. 523 (June 8) 1946 

Sonotone Model 700 JAMA 135 838 (Nov 29) 1947 

Sonotone Model 900 JAMA 139 786 (March 19) 1949 

Mfr Sonotone Corporation 
Elmsford, N Y 
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Superfonic Hearing Aid J A M A 138 293 (Sept 25) 1948 

Mfi American Sound 
Products Inc 

2454 South Michigan Avenue 
Qiicago 

Televox Model E Report not yet published 

Mfr Televox Mfg Compaii} 

117 South Broad Street 
Philadelphia 7 

Telex Model 22 J A M A 134* 605 (June 14) 1947 

Telex Model 97 JAMA 138.294 (Sept 25) 1948 

Telex Model 612 J A M A 114 1634 (April 27) 1940 

Telex Model 900 JAMA 117. 1978 (Dec 6) 1941 

Telex Model 1020 JAMA 117.2072 (Dec 13) 1941 

Telex Model 1550 JAMA 126 705 (Nov 11) 1944 

Mfr Telex, Inc 
Minneapolis 1 

Tonemaster Model Royal JAMA 139*848 (March 26) 1949 
Mfr Tonemasters, Inc 
1627 Pacific Avenue 
Dallas 1, Texas 

Tiimm Vacuum Tube Model 300 J A M A 133* 542 (Feb 22) 1947 
Mfr Trimm, Inc 
400 West Lake Stieet 
Libertyville, 111 

Qnex Model A JAMA 134* 254 (May 17) 1947 

Mfr Nichols & Clark 
Hathorne, Mass 

Vacohte Model J Report not yet published 

Mfr Vacohte Company 
3003 North Henderson Street 
Dallas 6, Texas 
Western Electric 

Ortho-tronic Model JAMA 121 1283 (April 17) 1943 

Western Electric Model 63 JAMA 131 895 (July 13) 1946 

Western Electric Model 64 JAMA 134 605 (June 14) 1947 

Western Electric Models 65 & 

66 J A M A 137 534 (June 5) 1948 

Mfr Western Electric Com- 
pany Inc 
120 Broadway 
New York 5 
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Zenith Radionic Model A-2-A JAMA 127 159 (Jan 20) 1945 

Zenith Radionic Model A-3-A JAMA ,127 159 (Jan 20) 1945 

Zenith Radionic Model B-3-A JAMA 127. 158 (Jan 20) 1945 

Zenith Model 75 J A M A 135 773 (Nov 22) 1947 

Mfr Zenith Radio Corpora- 
tion 

6001 Dickens Avenue 
Chicago 

All the accepted hearing devices employ vacuum tubes 
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The Circulation of the Labirinthine Fluids Experimental Investigation 
IN Rabbits Franz Altmann and Jules G Waltner, Ann Otol , Rhin 
&. Laryng 56 684 (Sept ) 1947 

The authors review the work which has been done on the physiologj' of the 
labyrinthine fluid It is generally accepted that the greater part of the endolymph 
is formed in the stria vascularis of the cochlear duct Other sources probably 
exist, although nothing definite is known about them Resorption of the endolymph 
is thought by some to take place mainly in the endolymphatic sac, but destruction 
of this structure and the medial portion of the endoljmphatic duct produced no 
histologic changes in the membranous labyrinth , so it is impossible that the 
endolymphic sac is the only point of resorption 

The origin and ultimate fate of the perilymph is not clear, either Some think 
It IS only cerebrospinal fluid which has entered the perilymphatic spaces via the 
cochlear aqueduct, others think it is derived from endolymph which has diffused 
through Reissner’s membrane, still others think it originates in the blood vessels 
of the cochlea Some maintain that it is derived partly from cerebrospinal fluid 
and partly from certain structures within the inner ear — either from the endolymph 
or from the blood within the modiolus 

In an attempt to clarify some of these points, the authors injected 0 5 to 1 0 cc 
of 1 to 1 66 per cent potassium ferrocvamde and ferric ammonium citrate into the 
cisterna cerebellomedullaris of rabbits, after withdrawing the same amount of 
ceiebrospmal fluid They describe their results and, with certain reservations, 
come to the following conclusions 

The perilymphatic fluid in rabbits is derived mainly from cerebrospinal fluid 
which reaches the perilymphatic spaces chiefly through the aqueductus cochleae 
and to some extent through the internal auditory meatus In view of the fact 
that Reissner’s membrane is so easily penetrated by solutions of iron salts, the 
possibility exists that some of the perilymph is derived from the endolymph In 
the experimental animals, however, the iron salts penetrated from the perilymphatic 
into the endolymphatic space of the cochlea If the pathway followed by the iron 
salts IS indicative of the physiologic currents within the perilymph, it can be stated 
that the resorption of the perilymph within the cochlea takes place at a very rapid 
rate m the ligamentum spirale and the crista spiralis No conclusions can be 
drawn concerning the fate of the perilymph in other parts of the labyrinth The 
same evidence makes it probable that resorption of endolymph also occurs at 
the same places within the cochlea This would explain the lack of dilatation of the 
endolymphatic system after obliteration of the endolymphatic sac In view of 
the great difference in the structure between the aqueductus cochleae and the 
modiolus in rabbits and those in man, conclusions based on these experiments in 
rabbits are not necessarily valid for man Philadelphia 


234 



ABSTRACTS FROM CURRENT LITERATURE 


235 


The Report of a Case of Closure of a Postauricular Mastoid Fistula 
Maurice M Pierce, Laryngoscope 57 SOI (July) 1947 

Pierce describes a method of closure of a postauricular mastoid fistula which 
IS easily performed and which gives a good cosmetic result The mastoid cavity 
IS revised and then filled with bone chips taken from the crest of the ilium The 
skin, which has been undermined, is closed Healing takes place without leaving 

a depression Hitschler, Philadelphia 

The Practical Anatomical and Surgical Considerations for Exposure of 
THE Facial Nerve Frank D Lathrop, Laryngoscope 58 743 (Aug ) 1948 

Lathrop gives a detailed description of the surgical anatomy of the facial nerve 
and tells how to find it and how to avoid injuring it He explains the methods of 
exposure of the facial nerve m the face, neck and temporal bone 

Hitschler, Philadelphia 

Comments on the Results of Treatment with the Nasal Radium Appli- 
cator A H Hilding, Laryngoscope 58 1103 (Oct) 1948 

Hildmg presents a good review of nasopharyngeal irradiation, with results 
m a series of SO cases The cases are divided into groups according to the diag- 
nosis, and the results obtained in each group noted, these results are particularly 

interesting Hitschler, Philadelphia 

Pharynx 

Hemangiomas of the Mouth Frederick A Figi, Ann Otol , Rhin & Laryng 
56 853 (Dec) 1947 

Hemangiomas are often encountered about the face and neck and may extend 
into the oral cavity, but hemangiomas limited to the interior of the mouth are 
rare These tumors are congenital or appear shortly after birth and m general 
are divided into capillary and cavernous types, both of which are subdivided 
Capillary hemangiomas include the port-wine stain, or nevus flammeus, and the 
strawberry birthmark of the hemangioma simplex , the former may involve the 
oral mucosa, but the latter has not been seen by the author Cavernous hemangiomas 
often occur in adults as small, vanx-hke masses at the vermilion border of the 
lips or in the oral mucosa and may be due to trauma The congenital forms may 
be large and cause enlargement and distortion of the involved parts Closely 
allied to the cavernous type are the plexiform or racemose hemangiomas, but 
these are less common and are probably cavernous hemangiomas with single or 
multiple arteriovenous fistulas They are expansile, pulsating tumors, which may 
be diffuse and of considerable extent They can be only partially obliterated by 
pressure and become tenser than simple ca\ernous angiomas when the patient 
strains or the part is dependent A bruit is usually audible and a thrill frequentlv 
palpable Because of arterial pressure they are firmer than the simple cavernous 
hemangiomas and tend to progress Phleboliths are commonly found m cavernous 
hemangiomas m adults and vary from rather soft consistency to calcareous hardness 
and range m diameter from 2 to 3 mm to more than 1 cm 

Since the lessels composing the straw bcrrj type of capillary hemangioma are 
lined w'lth the infantile form of endothelium, thej respond well to irradiation The 
author prefers this method to excision or the use of solid carbon dioxide and sa>s 
that It produces a minimum of scarring Port-wine stains are largely lined wath 
a flattened, adult t\pe of cell, and the cells give little or no response to irradiation 
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If radiation is used, many of these later show malignant degeneration Cosmetics 
are best used to hide the stain Sometimes excision with skin grafting is used 
A nevus flammeus of the lip associated with a cavernous hemangioma which is 
causing enlargement and deformity should be controlled by electrocoagulation and 
by the injection of a sclerosing solution before excision and skin grafting 

In general, irradiation is the treatment of choice for strawberry birthmarks 
and cavernous hemangiomas in infants and small children In adults, cavernous 
lesions are more effectively treated with electrocoagulation and injections of boiling 
water or sclerosing agents Well circumscribed hemangiomas often are best 
excised Plexiform or racemose hemangiomas usually require ligation of the 
afferent vessels, in addition to the measures employed m treating cavernous 

hemangiomas Miller, Philadelphia 

Edema of the Uvula Following Demerol-H^oscine Analgesia V R 
Moorman and I M Birenboim, Laryngoscope 59 66 (Jan ) 1949 

Edema of the uvula following scopolamine medication is rare but has been 
reported (9 cases, including this one) It is a problem primarily encountered on 
the obstetric service (Many otolaryngologists use scopolamine for pretonsillectomy 
analgesia — W J H ) The edema includes the glottis and usually is so severe that 
tracheotomy is necessary for relief Hitschler, Philadelphia 

Postoperative Tonsil Bleeding Studies of the Etiology, Prevention and 
Management H Grant Preston, Laryngoscope 59 251 (March) 1949 

Preston comprehensively discusses tonsillar bleeding, its prevention and control 
The postoperative use of vitamin K greatly reduces the incidence of hemorrhage 
Ascorbic acid may also be useful On the other hand, the use of large amounts of 
acetylsalicylic acid or of gum containing this agent or undue operative trauma may 
increase the likelihood of this complication Many other factors are discussed 

Hitschler, Philadelphia 

Larynx 

Compression of the Trachea by an Anomalous Innominate Artery An 
Operation for Its Relief Robert E Gross and Edw'ard B D Neuhauser, 
Am J Dis Child 75 570 (April) 1948 

Working in the departments of surgery and radiology at Harvard Medical 
School, Gross and Neuhauser have reported previously on surgery of the chest 
in children Hitherto, anomalies of the aortic arch and associated vessels have 
been medical curiosities only, but now that the radiologist with contrast mediums 
can give an accurate diagnosis, some hope of surgical relief can be afforded in 
certain selected instances A baby weighing 8 pounds (3,628 5 Gm ) was born June 
2, 1946, by forceps delivery There were no noticeable defects, but regurgitation 
or vomiting was persistent for four months before an accurate diagnosis was made 
by roentgenogram There was noisy wheezing dyspnea, relieved only by hyper- 
extension of the head Iodized oil injected into the trachea permitted photographing 
of the outline of pressure exerted on the trachea from left to right by an anomalous 
artery The operation was undertaken October 17, with the patient under cyclo- 
propane anesthesia, positive pressure being maintained in the lungs by means of a 
tight-fitting face mask After operation, the technical details of which are described, 
the chest was closed and the lung reexpanded fully with subsequent improvement 
m respiration The patient w'as discharged from the hospital on the eighth day' 
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[Comment With obstruction of the respiratory tract from whatever cause, infec- 
tions are often fatal Therefore tracheal obstruction, especially, must be relieved 
if a plan of operative procedure can be laid out The operation described “was 
not particularly difficult” Explorations of the infant chest are “major” m impor- 
tance, and demand “adequate facilities” m every detail ] 

VooRHEES, New York 

Nose 

Penicillin Therapy in Chronic Suppurative Sinusitis A Report of 22 

Cases Harold Boyd, Laryngoscope 57 460 (July) 1947 

Boyd reviews the literature on the treatment of sinusitis with penicillin There 
IS little doubt that penicillin aids in the treatment of the acute form and in con- 
junction with sinus surgery He presents the results of penicillin therapy m 22 
cases of chronic sinusitis, m all of which some previous treatment other than with 
penicillin had been used Each patient was thoroughly studied before treatment 
was begun and checked thirty days after treatment was ended Roentgenograms 
and bactenologic studies, including tests for sensitivity to penicillin, were made 
Local treatment, including surgical procedures when necessary, was performed 
Twenty-thousand units of pencilhn was given hypodermically every fourth hour 
The results were good almost without exception Hitschler, Philadelphia 

Vasomotor Rhinitis Its Physiopathologic Mechanism, Effects of the 
Procaine Hydrochloride Infiltration of the Temporal Arteries O 
Godin and W Cloetens, Acta oto-rhino-laryng belg 1 3, 1947 

The authors classify the patients as of five types, according to the pathogenesis 
of the nasal syndrome 

Allergic Type — Here the nasal blockage, sneezing and watering are due 
solely to extraneous substances — pollens, dusts, etc No permanent circulatory sys- 
temic disturbances are present in this group The antigen contained in the inhalant 
IS neutralized by antibody, producing histamine, which brings about passive dila- 
tation of capillaries and terminal arterioles and constriction of terminal veins 
The effect is that of stasis, edema by transudation and increased peripheral venous 
pressure The treatment of this type is (1) systemic — desensitization and admin- 
istration of a double salt of calcium bromide-galactogluconate (calcibronat®) and 
aiitihistaminic agents (N,N-dimethyl-N'-phenyl-N'-benzylethylenediamme [anter- 
gan,® or 2339 RP] and N,N-dimethyl-N'-[p-methoxybenzyl]-N'-[a-pyridyl] 
ethylenediamine [neo-antergan,® or 2786 R P “Special”]), (2) local— a therapy 
combining the antihistamine action of 2-(N-phenyl-N-benzylaminomethyl) imi- 
dazoline (antistine®) with the constrictor effect of naphazohne hydrochloride 
(pnvine hydrochloride®) No procaine hydrochloride infiltration of the type 
described in the following section is indicated here 

Ciiculatoiv Type — The nasal symptoms are protracted and are made worse 
by changes of posture, of external temperatuie and of barometric pressure Often 
no specific cause is found, and the allergy tests are not contributorj This group 
comprises the largest number of patients In this group associated systemic cir- 
culatorj disturbances are common — chilliness cold and cyanotic conditions of the 
extremities, frostbite The nasal mucosa is pale and boggy, frequently showing 
polypoid degeneration The authors find that m this group tlie peripheral arterial 
pressure is normal but the peripheral venous pressure is markedly low (they use 
Villaiet’s technic with Claude’s water manometer, connected by a 40 cm rubber 
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tube filled with sodium citrate solution to a vein of a forearm) They suggest, as 
the physiopathologic mechanism in this group, a spastic constriction of terminal 
arterioles with resulting dilatation of capillaries and terminal venules The hista- 
mine does not produce this capillary effect, as it does in patients with hay fever of 
pure allergic type This circulatory mechanism is comparable to Rajmaud’s disease 
(second stage) The treatment comprises (1) administration of l-(p-hydroxy- 
phenyl)-2-methylaminoethanol tartrate (sj'mpatol®), a peripheral vasodilator, which, 
used alone, gave the authors 9 cures, 4 improvements and 3 failures in 16 patients, 
(2) crossed endocrine therapy (estrogens in males and testosterone in females), 
w'hich enhances the effect of the aforementioned drug, (3) procaine hydrochloride 
infiltration of the sympathetic nerve plexus of the temporal arteries It is per- 
formed by injecting 4 to 5 cc of a 1 per cent procaine h 3 'drochloride solution 
wuthout epinephrine hydrochloride into the subcutaneous tissue surrounding the 
temporal artery on both sides The immediate effect is marked shrinking of the 
turbinal mucosa, lasting from six hours to several daj's, repeated injections bring 
a lasting effect of several months At the same time, this procainization of the 
sympathetic nerve plexus suppresses the generalized arteriolar spasm and brings 
a return of normal systemic venous pressure 

Endoaine Type — Menstrual disturbances are associated (amenorrhea, dys- 
menorrhea) , allergy tests are not contributorj , peripheral venous pressure is 
below" normal The nasal symptoms, mostly intermittent, coincide often wnth the 
onset of an irregular menstrual cycle or w'lth the onset of the menopause The 
pathogenesis appears to be in variations of the blood le\el of estrogen, causing 
arteriolar spasm and fall of pressure in terminal veins This tj'pe requires estro- 
genic treatment and benefits also from procaine hydrochloride infiltration of the 
sympathetic nerve plexus of the temporal arteries 

Mixed Endoci inc-Cii culatoi y Type — ^Here the nasal symptoms are more 
peimanent than in the previous group, they occur mostly after the menopause 
The pathogenesis is in peripheral arteriolar constriction, and the systemic signs 
aie those of the two preceding groups combined The treatment consists in use 
of sympatol® and estrogens and temporal procaine hydrochloride infiltration 

Constitutional Type — Allergic nasal symptoms appear early m childhood, 
other allergic manifestations, particularly bronchial asthma, are often associated 
The allergic background is inherited Endocrine and circulatory disturbances, 
such as cyanosis and coldness of the extremities, are common In this gioup 
the peripheral venous pressure w"as found increased in contrast to the previous 
types The pathologic mechanism here is apparently a loss of tonicity of the 
capillaries The nasal symptoms are induced as w"ell by the extraneous allergens 
as by the circulatory factors (arteriolar spasm) The treatment of this type is 
mostly symptomatic, estrogens, calcibronat® and ephednne are helpful, procaine 
hydrochloride infiltration gives inconstant improvements and influences the asso- 
ciated bronchial asthma more than the vasomotor rhinitis 

Herson, Chicago 

Miscellaneous 

Diphtheria of the Esophagus A Cvse Involving the Stomach and Tongue 
Archibald L Hoyne, Am J Dis Child 74 80 (July) 1947 

A W'hite girl, born on Jan 18, 1946, was admitted to the Municipal Contagious 
Disease Hospital, Chicago, on February 20 The diagnosis at examination was 
pharyngeal and tonsillar diphtheria, w'lth profound toxemia and bronchopneumonia 
In spite of all treatment, the patient died five hours after admission There was 
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no history of exposure to diphtheria While cultures from the child’s nose and 
throat yielded diphtheria organisms, cultures obtained from both parents were 
sterile Autopsy showed that a continuous, tough, grayish membrane extended from 
the base of the tongue down the entire length of the esophagus and protruded into 
the stomach like a flower The inner surfaces of the larynx, trachea and bronchi 
were free from exudate 

The author comments on the relative rarity of diphtheria of the esophagus and 
of the stomach and states that such a diagnosis is not likely to be made during 
the life of the patient However, a careful examination of the esophagus in cases 
of severe pharyngeal diphtheria might result in more frequent reports of this 
condition How a 33 day old baby, breast fed exclusively, contracted diphtheria 
without known exposure or contact was not determined 

VooRHEES, New York 

One Stage Pharyngeal Diverticulectomy T A Shallow and L H Clerf, 
Surg , Gynec & Obst 86 317 (March) 1948 

Preference is expressed for a one stage surgical procedure with the simultaneous 
teamwork of surgeon and esophagoscopist Preoperative preparation is directed 
toward correction of nutritional deficiencies and detection of concomitant disease 
In the operative approach, the esophagoscope is employed for emptying the sac 
and for the maintenance of the normal anatomic position of the pharynx and 
upper part of the esophagus throughout the operation Open drop ether anesthesia 
is used 

Introduction of the esophagoscope into the subdiverticular portion of the 
esophagus is facilitated by the use of an olive-tipped bougie passed over a previously 
swallowed string At the conclusion of the operation, a feeding tube is inserted 
through the esophagoscope into the lower portion of the esophagus After amputa- 
tion of the sac, the stump is transplanted upward, beneath the inferior constrictor 
muscle The muscular defect m the pharyngeal wall is corrected by approximating 
the upper margin of the cricopharyngeus to the lower margin of the inferior con- 
strictor muscle This suture line is anchored posteriorly to the prevertebral 
fascia, thus obliterating the retropharyngeal space and erecting a barrier against 
descending infection 

In the entire series of 186 cases, there were 5 deaths, a mortality rate of 
approximately 3 per cent The authors thus conclude that the mortality for the 
one stage pharyngeal diverticulectomy is no greater than would be expected for 
any other major operation in patients of this age group 


Friedberg, Chicago 



Book Reviews 


Oral Surgery By Kurt H Thoma, D D M , Professor of Oral Surgery and 
Brackett Professor of Oral Pathology, Harvard University, Oral Surgeon 
and Chief of Dental Department, Massachusetts General Hospital Two 
volumes Price, $30 Pp 1,521, with 1,631 illustrations, 121 in color St 
Louis The C V Afosby Company, 1948 

It will doubtless come as a surprise to many readers to find a work of over 
1,500 pages dealing solely with the mouth, jaws and adjacent structures (Alost 
physicians could tell in a few words all they know about this subject unless they 
have read widely or have taken it up as a side line ) But here is a further surprise 
The work is notable for its omissions, listed by the author There is nothing here 
concerning harelip or cleft palate These are treated in “Oral Pathology,” a 
previous book written by Dr Thoma There is nothing about orthodontia, and 
“another purposeful omission is the topic of surgical prosthesis ” What, then, is 
offered in this massive text^ One can do little more than describe the general 
layout of the volumes 

The book is based on the assumption that the physician should know all that 
he can about the patient from a general medical standpoint To quote Dr Thoma 
“To some, it may seem that supportive care has been overemphasized I feel, 
however, that the general treatment is inseparable from the treatment of regional 
disease the correction of deficiency diseases, the improvement of the general 
health by diet and rest, general medication to relieve pain, and the administration 
of drugs to prevent or eliminate infection and decrease the risk of operation, as 
well as postoperative physiotherapy to improve function ” This is, indeed, a large 
order, but it is sound in plan, even if it may become difficult in practice Over- 
coming difficulties IS basic in any form of therapeutic procedure This book was 
written for the undergraduate in medicine and dentistry and for the graduate 
student who is interested in dental and oral surgery 

As IS fitting, chapter I deals with the principles of surgery, which, of course, are 
elementary in any such text Surgical bacteriology, nutritional factors, asepsis and 
antisepsis, anesthesia and biologic research are discussed Tracheotomy, procedures 
of plastic surgery and bone grafting are also described here, but these subjects 
might be classified to better advantage elsewhere in the book 

Dentoalveolar surgery includes replantation and transplantation of teeth, as 
well as their extraction Exodontia, or tooth extraction, has long been a highly 
specialized field, but it had its origin at any rate in the hands of the old-time general 
practitioner of medicine 

Chapter III is concerned with treatment of traumatic diseases of the jaws and of 
fractures of the jaws, but with special reference to infections, such as osteomyelitis 
An important phase is the management of delayed union and malunion In general, 
fractures of the mandible belong in the field of dentistry, rather than in that of 
general surgery, since preservation of teeth or loss of them is strictly a dentist’s 
responsibility 

Chapter V will interest the ear, nose and throat specialist, since it deals chiefly 
with the maxillary sinus It has long been a matter for serious discussion whether 
maxillary sinusitis is primary, involving a tooth secondarily, or whether the 
disease is carried from an infected tooth into the antrum, certainly, either is 
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possible, and the question is chiefly one of academic interest Tlie matter of 
management is paramount The ear, nose and throat specialist should be grateful 
for an acknowledgment that oroantra! fistulas often follow tooth extraction, with 
enlargement of the socket by the dentist by use of the curet and the electrically 
driven burr This operation is one of the worst in all surgery, since an otherwise 
normal antrum may be infected from the mouth Thereafter, pus is drained inade- 
quately from the antrum into the mouth, and no amount of irrigation and attempted 
“sterilization” can overcome this inadequacy of drainage The opening is usually 
at the site of the second cuspid or the first molar Cure is accomplished by way 
of a radical operation on the antrum followed b> an effort to produce growth of 
new tissue to the fistulous opening If and when the antrum is clean, any one of 
several procedures in plastic surgerj niaj' be performed to “close the hole ” One 
may be grateful, too, for the statement that the Caldw'ell-Luc operation is preferred, 
“since the Denker operation frequently interferes with the innervation of the 
teeth ” This is reason enough, but one might add that another reason for its 
preference is that it is not good surgical procedure to destroy a mass of normal 
bone — ^the anatomic pillar of the superior maxilla k^orco^ er, the Denker operation 
IS unnecessary, since the Caldwell-Lac procedure gnes such highly satisfactory 
results 

Volume II opens w'lth a discussion of the mandibular joint The joint is 
affected by the same diseases with which other joints are involved, especially with 
rheumatoid arthritis, arthritis of infectious origin and ankylosis Certain aural 
disabilities are said to be due sometimes to lesions of the mandibular joint 
Relaxed ligaments give rise to dislocations and to changes in the synovial fluid, of 
which there may be too much or too little, this being the diagnosis often made by 
the rhinologist Operation on this joint is fraught w’lth many pitfalls, w'hich are 
mentioned by Dr Thoma at sufficient length The clinical varieties of infections 
of the face and neck following tooth extraction are interesting and significant and 
are adequately discussed in this volume The presence of stone in the salivary 
ducts, dermoid cysts, cysts of the jaws, tumors of the jaws and conditions w'hich 
involve the fifth and seventh nerves are the principal subjects set forth in this 
second volume In chapter XII is discussed benign tumors of the mouth and jaw, 
while chapter XIII has to do with malignant tumors of these areas The final 
chapter (XIV) is concerned with surgical treatment of deformities of the jaw 
which affect facial symmetry Both operative and postoperative care are described 
clearly and completely 

It IS probable that this work of Dr Thoma will be standard for many years to 

come So far as is known, there is no other book quite like it m the English 
language 



Directory of Otolaryngologic Societies * 


INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 
AND BrONCHOESOPHAGOLOGY 

President Prof Justo Alonso 

Secfetary Dr Chevalier L Jackson, 255 S 1 7th St , Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr William H Johnston, 1515 State St , Santa Barbara, Calif 
Secretary Dr J Milton Robb, 1553 Woodward Ave , Detroit 26, Mich 

American Academy of Ophthalmology and Otolaryngology 

President Dr J Mackenzie Brown, 1136 W 6th St, Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

American Broncho-Esophagological Association 

President Dr LeRoy A Schall, 243 Charles St, Boston 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 1 
Place Hotel Mark Hopkins, San Francisco Time May 25-26, 1950 

American Laryngological Association 
President Dr Frederick T Hill, 177 Mam St , Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St , Philadelphia 2 
Place Hotel Mark Hopkins, San Francisco Time May 23-24, 1950 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr Robert C Martin, 384 Post St, San Francisco 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg , Rochester 7, N Y 
SECTIONS 

Eastern — Chairman Dr Robert L Moorhead, 125 Remsen St , Brooklyn 
Southern — Chairman Dr William D Stimson, 899 Madison Ave , Memphis, Tenn 
Middle — Chairman Dr J Marion Sutherland, 3001 W Grand Blvd , Detroit 
Western ^ — Chairman Dr J B Naftzger, 6777 Hollywood Blvd , Hollywood, Calif 

American Otological Society 

President Dr Philip E Meltzer, 20 Charlesgate, W , Boston 
Secretary Dr Gordon D Hoople, 1100 E Genesee St, Sjracuse 3, N Y 

American Otorhinologic Society for the Advancement of Plastic 
and Reconstructive Surgery, Inc 

President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 

American Society of Ophthalmologic and Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St , San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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Cor\Riri!T 1949 in tiif Amfrjcas Medical Association 

CHORDA TYMPANI NERVE GRAFT 

II Report of Follow-Up Observations One Year Postoperatively 

SAMUEL ROSEN, MD 
NEW YORK 

T he search for the ideal suigical piocediiie in the tieatment 
of otosclei osis M hicli will restore the gi eatest initial and the greatest 
permanent improvement in hearing has inspiied otologists the -world 
o^ ei for the past sevent} } eai s Shambaugh ^ reviewed the develop- 
ments M Inch culminated m the Lempcrt one stage fenestration operation 
The physiologic validity of creating a peisistent bony fenestia in an eai 
Mith a good reset von of cochleai function is evidenced by the laige 
number of patients whose lemarkable impioveinent has been maintained 
fiom one to eight years 

Investigation of patients w’hose impioveinent regressed in a few 
w eeks or montlis has show n that failure is due to closure of the fenestra 
(bonj 01 fibrous) oi to postoperative membianous labyrinthitis Expeii- 
mental studies wuth monkeys (Shambaugh^) have supported these 
interpretations and revealed the pattern of bony legeneiation and mem- 
branous labyrinthitis 

The diffeient effects of lab} i inlhilis and fenestral closure may be 
illustiated by the postopeiative sequelae Initial recovery of hearing 
following fenestration is geneially rathei pionounced It may last for 
one to three days, after wdiich an abrupt reduction in heaiing occuis 
The low^ered level of heaiing, wdiich may fall below" the preoperative 
level usually persists foi six w"eeks oi longei and is usuallv followed by 
improvement Heaiing leaches its maximum improvement at this stage 
In many cases the impioveinent has been maintained for many months 
01 }eais In the laige majority of cases if the restored level has been 
maintained foi a yeai, it usually lemains Aftei tw"0 yeais, the restoied 
lei el is legarded as peimanent Howevei, a significant number of 
patients have shown a gradual decline, staiting six to ten months 
postoperatively, and most if not all of the initial improvement is 
eventually lost 

From the Otolaryngolog-ical Service of the Mount Sinai Hospital, New York 
Read at the Mount Sinai Hospital cluiical conference, April 19, 1948 

1 Shambaugh, G E , Jr The Fenestration Operation for Otoscleiosis 
J A kf A 130 999 (Apnl 13) 1946 
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Clinical and experimental studies have furnished clues as to the 
physiologic basis of these events The initial postoperative reduction 
in hearing is due in large part to traumatic serous membranous labyrin- 
thitis This may occur during the operation or may be transmitted 
postoperatively from close contact with the nece$sarily traumatized 
tympanomeatal flap, which covers the, new fenestra The delayed 
reduction in hearing has a different origin It is due to the bony or 
fibrotic closure of the new fenestra 

From this description it is apparent that the search for further 
improvement in fenestration operations can be attempted from two view- 
points reduction in postoperative labyrinthitis and prevention of closure 
of the artiflcial fenestra Hitherto, most attention has been given to the 
latter aspect Lempert ^ has experimented with moving the location of 
the fenestra, burnishing the fenestral walls and using metal obturators 
and cartilaginous stopples Shambaugh,® using continuous irrigation, 
the dissecting microscope and other modifications of the procedure, has 
reduced the incidence of bony closure with loss of the improvement in 
hearing to 5 per cent of the patients followed for more than two years 

Much less attention has been given to the reduction of labyrinthitis 
Lempert has given penicillin prophylactically to avert infectious inflam- 
mation Shambaugh has reported earlier improvement in hearing — i e , 
reduced inflammation of the membranous labyrinth — with the use of 
sea-sponge packing to prevent blood and serum from reaching the 
cochlea 

1 consider that reduction of inflammation of the membranous 
labyrinth is of the greatest importance Blood and other products of 
extralabyrinthine inflammation and trauma (to tympanomeatal flap and 
bone) extend to and involve the membranous labyrinth with depression 
of cochlear function No matter how perfectly the fenestration operation 
IS performed, if the membranous labyrinth becomes irreversibly and 
severely inflamed, poor hearing or total deafness may result, even 
though the fenestra remains wide open permanently The membranous 
labyrinth and organ of Corti must be protected to the utmost because 
the present technic makes it necessary to cover the fenestra with a 
traumatized and inflamed tympanomeatal membrane Careful and mini- 
mal handling of all the vital structures, especially the fenestra and the 
flap, IS essential m order to reduce the unavoidable traumatic inflamma- 
tion to a minimum 

2 Lempert, J Improvement m Hearing in Cases of Otosclerosis, Arch 
Otolarjng 28 42 (July) 1938, Fenestration Nov-Ovalis, ibid 34 880 (Nov) 
1941 

3 Shambaugh, G E, Jr, and Juers, A L Surgical Treatment of Otoscle- 
rosis A Preliminary Report on an Improved Fenestration Technic, Arch Oto- 
laryng 43 549 (June) 1946 
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A search was made for a suitable protective covering to separate 
the membranous labyrinth from the traumatized flap After consider- 
able trial on the cadaver, a technic was evolved for using the cho 
tympani nerve (which is exposed during the operation) as a pedic e 
graft to cover the membranous labyrinth and shield it from direct conta 
with the traumatized flap which serves as the tympanomeatd membrane 
The first part of the operation is performed in the standard manner 
described by Lempert The semicircular canals are isolated and aii 
artificial fenestra is made in the most anterior portion of the honzontal 
semicircular canal, thus exposing the delicate membranous labyrinth 
Before the fenestra is made, the chorda tympani nerve is pulled out of its 
bony canal from its proximal attachment to the facial nerve As soon 



Direct view of chorda tympani as it covers the artificial fenestra on 
horizontal semicircular canal The fenestra is shown in dotted outline in ms^ n 
In several cases in which the chorda was not long enough, a single thickness 
also proved effective 

as the fenestra is completed, the chorda is folded in a loop and laid over 
the long axis of the fenestra Sufficient slack is allowed at the attached 
end of the chorda tympani above so that it remains in place when the 
fenestra is covered by the flap (the figure) The chorda tympani nerve 
seems eminently suited for the role of protective barrier to the mem- 
branous labyrinth, since it successfully withstands exposures to all 
degrees of acute purulent otitis media Details of the technic have 
been presented ^ None of the patients subjected to this procedure has 
experienced loss in the sense of taste 

4 Rosen, S Chorda Tympani Nerve Graft Preliminary Report of a New 
Technique in Fenestration Surgery, Arch Otolaryng 47 428 (April) 1948 
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TJie diorda tywpaw neive coveung^ was successfu] in the first case 
in which it was attempted On the first visit after discharge fiom the 
hospital, the patient leported exceptional recovSiy of hearing Instead 
of waiting the usual six weeks before attempting to obtain audiometer 
leadings I staited leadings on the fourteenth postopei ative day These 
showed loss of only 25 decibels in the speech range — 512, 1024 and 
2048 double vibiations Two da}s later the hearing was normal — 5 
decibels oi bettei Since then, more than a year has elapsed and more 
than fifty leadings haA'e been taken Table 1 shows the progress in this 
case The level shown on the sixteenth postoperative day has been 
contmuoush maintained except for a few weeks m Apiil and May 1948 

T iBLE 1 — Recovov of Hcaung Aftei Chotda Tyinbam fciiLstrafton 


F W , woman aged 23, single, with mild diabetes , pi ogressive deafness in botli 
eais noted for thiee to fom years, no family history of deafness, operation 
pcifoimed Feb 5, 1947, recovery uneventful 

lotal Range of Frequencies 


Speech Frequencies 

A 


/ 


i 

^ 

12 ^ 

250 

512 1024 

;0JS 4008 


Preoperntu e 

Air conduction 

CO CO 

43 

45 

45 

40 

Bone conduction 

25 20 

15 

0 

15 

30 

Postoperatue* 

14 dajs 

15 15 

25 

25 

25 

25 

16 days 

0 5 

0 

5 

5 

3 

1 mo 

5 0 

0 

0 

0 

3 

2 mo 

0 0 

0 

0 

0 

5 

T 5 mo 

5 3 

5 

5 

5 

a 

7 mo 

5 5 

*) 

5 

5 

0 

9 mo 

5 0 

5 

5 

3 

) 

10 mo 

0 0 

0 

0 

0 

3 

12 mo 

5 5 

5 

0 

a 



* til [lo'toperatuc values are for air conduction 

when the patient had acute sinusitis and an acute infection of the 
middle eai 

Foui additional patients have had a complete yeai of postoperative 
follow -up The results m each case are summarized in table 2 Patients 
N R , P S and M B have maintained heaiing levels of 10 decibels 
or bettei over the speech frequencies Patient R T has had some 
1 egression from maximum impiovement but still maintains a lei el of 
useful hearing of 25 decibels 

Results below'^ and above the speech frequencies have been moie 
variable Patients F W and N R have retained their maximum 
imprmenient at all fiequencies P S and M B have not shown as 
much improvement at 4096 double Aubrations as at the speech or low^er 
frequencies Losses m these peripheral fiequencies have not had anv 
noticeable effect on hearing All 5 patients are greatly pleased wuth 
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r\BLr 2—Rccoviiy oj Hcanng Ajlo Chorda Tympain Pciirsli atwu m 

Selected Cases 


'Jotiil RnnK. of Irtqnei)ei( = 

Speech 1 riqucncic® 


12b 


2 0 


il2 


I(l2l 


-01b lO^G 


\ R, \\oman aged 37, with two children, progressne deafness for scientecn 
\cars no family histori' of deafness operation March 5 1947, laige clot 
developed six daj's postopcratnelj in Iv'mpaniiin and under the entire flap 
resolved after four weeks 
Preoperntive 


\ir conduction 

oO 

o3 

33 

00 o3 


Bone conduction 

o 

3 

) 

10 » 


Postoperative 

o mo 

3 

3 

o 

1 o 

0 

0 mo 

3 

3 

o 

3 3 

3 

9 mo 

5 

5 

5 

0 5 

10 

12 mo 

5 

) 

3 3 ) 

Speech rrcQucDCics 

A 

0 


' 12S 

23<j 

512 

1021 20JS 

40tG 

woman aged 40 progressive deafness for 

over ten 

vears , no 

famib 

deafness, opeiatiou March 

13, 1947, 

recovery uneventful 


Preoperativc 

4ir conduction 

30 

DO 

33 

00 53 

00 

Bone conduction 

5 

5 

5 

5 3 


Postoperative 

s mo 

10 

5 

3 

10 3 

OJ 

6 mo 

10 

10 

10 

10 15 

45 

9 mo 

10 

10 

3 

10 in 

40 

12 1110 

10 

/ 

10 

10 10 10 

Speech rn.oucntie= 

'0 


' 12S 

25G 

512 

1024 201S 

409C 


R T, woman aged 37, with two children, progressive deafness for over ten 
vears, operation March 5 1947 recoverv uneventful neivous patient 

leadings not always reliable 


Preoperative 

4ir conduction 
Bone conduct o" 
Postoperative 
'' nio 
6 mo 
9 mo 
12 mo 


recovei v ui eventful 

Preoperativc 

Air conduction 
Bone conduction 
Postoperative 
3 mo 
0 mo 
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GO 

GO 

05 

G3 

35 
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20 

23 
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15 

15 

15 

6 

10 

40 

40 

iO 
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jV 
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JO 

00 

13 

43 

21 

20 

25 

23 

2o 
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speech Frequencies 
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leafness for five 

years , 

brother similarly 

flap torn 

close to fenestia 

during operation , 
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their improvement, and each has had complete remission of the 
psychologic symptoms commonly associated with profound deafness 
The mam observations m this senes may be briefly summarized as 
(1) earlier postoperative recovery of hearing and (2) achievement of 
significantly better average hearing levels than hitherto reported Four 
of these 5 patients have had essentially normal hearing for a full year 
after the modified fenestration operation Because of the small size of 
the senes these conclusions must be regarded as tentative 

The chief importance of these observations is m counteracting the 
pessimistic impression which has been spreading m medical circles as to 
the small and transient benefits from fenestration operations Available 
evidence suggests that patients with disabling otosclerosis should not 
be discouraged from seeking surgical relief when the bone conduction 
IS good Inasmuch as nonsurgical treatment is of little or no benefit, 
it is hoped that this technic will be given a wider trial in otologic clinics 

101 East Seventy-Tliird Street 



THE HEARING AID IN MIXED DEAFNESS 

MAURICE SALTZMAN, MD 

AND 

MATTHEW S ERSNER, MD 

PHIUDELPHIA 

t 

I N THE fitting of a hearing aid the conductive and the perceptive type 
of deafness offer less difficulty than the mixed type To simplify 
matters, some audiologists have subdivided the patients with mixed 
deafness into conductive-perceptive and perceptive-conductive groups 
Most commonly in cases of mixed deafness the otoscopic picture 
is that of chronic adhesive otitis media There is frequently a large 
perforation in the drum membrane with absence of the greater part of the 
malleus and incus The inner wall of the middle ear is excessively 
thickened, and bands of adhesions run from one intratympamc structure 
to another The accompanying illustration is the typical audiogram of 
mixed deafness There is a profound hearing loss for the high tones, 
but bone conduction is better than air conduction for the lower fre- 
quencies 

From a study of 12 patients with mixed deafness, in regard to the 
selection of a hearing aid, several generalities have been arrived at 

1 With some air receivers the patient’s own voice becomes unbear- 
able because of echoing and distorting sounds Which hearing aid will 
produce these is unpredictable Owing to the pathologic state of the 
ear, sound coming through the air receiver is transmitted by both air 
and bone conduction Some frequencies are perceived by bone conduction 
and others by air conduction, with the occurrence of distortion The 
echoing of the patient’s voice must be attributed to a difference in 
phase relationship between the two routes through which the sound 
travels That this is a peculiarity of some instruments acting on specific 
ears is proved by the fact that it is possible to select a hearing aid with an 
air receiver which presents no echoing effect to a patient with mixed 
deafness 

2 A bone receiver usually does not give good speech reception 
in a patient with mixed deafness 

From the Department of Otorhinology, Temple University School of 
Medicine 
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3 Mixed deafness is exceptionally prone to the reciiiitment phenom- 
enon A minimal amount of amplification frequently restores serMce- 
able hearing 



128 256 512 1024 2048 4096 8192 


Audiogram of patient R N aged 41 Circles represent tlie right eai ciosses, 
the left Otostopic examination revealed bilateral adhesive otitis media The 
audiogram is typical of mixed deafness 

4 The frequency and the decibel loss patterns are less helpful in 
predicting a good fit for this than foi other types of deafness 

1923 Spruce Street 

1915 Spruce Street 



STREPTOMYCIN TOXICITY OF THE EIGHTH NERVE 

DONALD J PEIK, MD* 

AND 

HOWARD HIGH Jr, MD 

Consultant in Otolaryngology, Veterans Administration Hospital 
WAUKESHA, WIS 
AND 

PAUL A CAMPBELL, MD 

Branch No 7 Area Consultant in Otolaryngology 
CHICAGO 

W H\ STREPTOMYCIN injures the eighth nerve is not known 
Various clinical reactions and pathologic lesions have resulted in 
patients and animals from use of the drug Brow'n and Hinshaw ‘ 
observed vertigo and decreased labjrmthine function, as manifested b) 
the caloric test in all of 23 patients wnth far advanced tuberculosis 
wTo were treated wnth streptomycin Five patients had loss of hearing 
but thej' had tuberculous meningitis wduch maj^ have been responsible 
The authors warned that low'-pitched constant tinnitus is a significant 
early symptom of approaching deafness Mushett and Martland - and 
Stevenson and co-w orkers ** observed changes m dogs receiving 
large doses of streptomycin The former noted vestibular dysfunction 
manifested by staggering, but observed no lesions in the central nervous 
system at autopsy The latter noted degenerative changes m the ves- 
tibular nuclei Stevenson also reported degeneration of the vestibular 
nuclei in 500 fatal cases of far advanced tuberculosis after treatment 
with streptomycin Fowler and Seligman ■* cited 81 cases of miscel- 
laneous conditions m wduch streptomycin wi^as given The usual amount 
was 3 Gm a day for a relatively short time Vertigo and (m several 
instances) loss of hearing developed Farrington and co-w^orkers ^ gave 

^Formerly Captain, Medical Corps, Army of the United States stationed at 
Veterans Administration Hospital, Waukesha, W is , now resident in radiology, 
Milwaukee County General Hospital 

Published with the permission of the Chief Medical Director Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility foi 
the opinions expressed or conclusions drawn by the author 

1 Brown, H A , and Hinshaw, H C Toxic Reaction of Streptomycin on 
Eighth Nerve Apparatus, Proc Staff Meet, Mayo Chn 21 347 (Sept 4) 1946 
2 Mushett, C W , and Martland, H S Pathologic Changes Resulting 
fioni Administration of Streptomycin, Arch Path 42 619 (Dec) 1946 

3 Stevenson, L D , Alvord, E C , Jr , and Cornell, J W Degeneiation 
and Necrosis in Eighth Cranial Nuclei Caused by Streptomycin Proc Soc Exper 
Biol 6L Med 65 86 (May) 1947 

4 Fowlei, E P , Jr , and Seligman, E Otic Complications of Streptomycin 
Therapy Preliminary Report, J A M A 133 87 (Jan 11) 1947 

5 Farrington, R F , Hull-Smith, H , Bunn, P A , and McDermott W 
Stieptomycin Toxicity Reactions to Highly Purified Drug on Long-Continued 
Administration to Human Subjects, J A M A 134 679 (June 21) 1947 
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3 Gm o£ streptomycin a day for one hundred and twenty days to 10 
adults with active pulmonary or hematogenous tuberculosis In addi- 
tion to the vertiginous symptoms, deafness was observed m 2 cases 

Our experience confirms the earlier observations and illustrates the 
significance of the time when symptoms appear, as well as the severity, 
duration and ultimate outcome of these symptoms 

PRESENT INVESTIGATION 

Type of Patients — The 21 patients in this series were admitted to the Veterans 
Administration Hospital, Waukesha, Wis , for treatment of moderately or far 
advanced pulmonary tuberculosis under the Veterans Administration protocol 
All were white men from 21 to 58 years of age, the average age being 30 years 
Dosage — All patients received 2 Gm of streptomycin dihydrochloride daily 
(five doses at four hour intervals) for one hundred and twenty days, with 1 excep- 
tion That patient required desensitization twice, which prolonged treatment, but 
eventually he also received a total of 240 Gm 

Techmc — Caloric tests were made by instilling 2 cc of ice water in the 
external auditory canal, with the patient in the recumbent position and with the 
head turned to the side The water was allowed to remain until nystagmus 
developed If none was noted in one and a half minutes, the canal was emptied and 
refilled with ice water If nystagmus began in twenty to forty seconds and 
lasted ninety to one hundred and twenty seconds, function was considered normal 
Hypofunction of the vestibular mechanism was classified according to the length 
of time between the instillation of ice water and the onset of nystagmus, as 
follows slight, forty to seventy seconds, moderate, seventy to ninety seconds, 
serious, over ninety seconds and requiring repeated instillations, severe, over 
one hundred and twenty seconds, with nystagmus minimal and usually present 
only on lateral gaze, no nystagmus All patients had good vestibular function 
before treatment Caloric tests were given weekly during streptomycin therapy 
and at intervals ranging from two weeks, immediately after treatment, to three 
months, in the later follow-up 

Audiograms were obtained only for air conduction on a Maico D-5® audiom- 
eter The testing was done in a room of ordinary size without soundproofing, 
but under quiet conditions Hearing was tested before treatment, and then weekly 
until after administration of the full course of streptomycin 

Observations — Of the 21 patients who completed treatment, 6 left 
the hospital against medical advice or were transferred One of the 
6 died Objective data on return of vestibular function are, therefore, 
limited to 15 patients 

Caloric Responses — In all cases caloric responses diminished during 
treatment, with the loss varying from moderate to total Length of 
treatment, before reduction was noticed, varied from one to nine weeks, 
but was approximately four weeks in the majority of cases The 
interval between initial loss and maximum reduction of response was 
one week in 90 per cent of cases and less than three weeks in 100 per 
cent At the time of this report, the patients have been observed for 
eight to eleven months after completion of treatment , only 4 had normal 
responses During treatment these 4 patients had moderate to severe 



PEIK ET AL— TOXICITY OF STREPTOMYCIN 


253 


loss of vestibular function, recovery began four to five months after 
cessation of streptomycin treatment and was complete in seven to eleven 
months Two other patients had slight improvement but were by no 
means normal, 1 had experienced complete loss of response All the 
others continued to show serious or severe vestibular loss 

Vertigo — ^All patients experienced vertigo dunng their course of 
treatment For convenience, we have graded the degree of vertigo 
as follows 0, no vertigo , 1 plus, slight vertigo with transient reaction, 
usually noted only on sudden changes of position and causing no stag- 
gering , 2 plus, moderate vertigo, the patient being able to walk without 
support but staggering and needing help in darkness, 3 plus, serious 
vertigo, the patient walking fairly well but needing some support, 4 
plus, severe vertigo, the patient walking with difficulty, even with 
support 

The appearance, progression and duration of vertigo followed the 
reduction in the caloric response almost exactly The amount of 
vertigo varied from 1 to 4 plus but was 2 or 3 plus m 76 per cent of 
patients Correlation of degree of vertigo to loss of caloric response, 
however^ was not entirely consistent, although the majority of patients 
with the most strikingly diminished caloric response complained of 
serious or severe vertigo If vertigo was severe soon after the admin- 
istration of streptomycin was begun and the vestibular function was 
correspondingly reduced, the symptoms were persistent for a much 
longer period after cessation of treatment 

Maximum vertigo was usually experienced approximately at the 
time the minimum response to caloric stimulation was elicited There- 
after, the majority of patients had a progressive but slow decrease in 
symptoms during the next several months, until most reached a stage 
at which some vertigo persisted, with little further improvement At 
the time of writing, only 4 of 18 patients under observation have no 
vertigo, and they also have normal caloric reaction None of the others 
have more than a 2 plus degree of vertigo Practically all complain 
that dizziness is more noticeable in total darkness and that it is severest 
while they are in motion, as when walking or riding in a car At 
such times the patient is unable to focus his eyes on objects or even 
to read large letter signs 

Because of the small number of subjects in this senes, no accurate 
correlation can be made of age, degree of vertigo and amount of loss 
of response to the caloric test However, all 4 men who were over 35 
years of age suffered severe vestibular loss, with, on the average, 
slower and less complete return of function than did younger patients 

Compensation for vestibular loss was best evidenced by the patient’s 
ability to walk steadily even when the caloric tests showed greatly 
diminished function Compensation was rapidest and most advanced 
in patients who were allowed the most time out of bed 
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Roiubcig Sign — ^Romberg tests, both by the ordinary method and 
with the patient standing in the toe to heel position, were done in all 
cases before vertigo appeared All tests performed by the first method 
gave negative results Repeat tests made at the height of vertigo gave 
positive reaction in 8 patients (38 per cent) when the ordinary method 
was used and in 20 patients (96 per cent) m the toe and heel method 
Of the 5 patients with positive responses to the ordinary tests who 
are still under observation at the time of this report, 3 still have positive 
reactions, of 13 patients giving a positive response to the second type, 
9 still give positive responses 

Hem mg — Thirteen of the 21 patients had some hearing loss before 
tieatment started but had no trouble in hearing normal conversation 
In none was loss of hearing observed during or after streptom 3 '^cin 
therapy 

Tmmius — During treatment 17 jjatients (80 j^er cent) had inter- 
mittent, high-pitched tinnitus, the frequenc}^ of attacks ranging from 
occasional episodes to three or four daily At present, all tinnitus is 
entirely gone or considerably diminished and is in no case incapacitating 

Miscellaneous Signs — Eosmophilia with \ allies ot 6 to 39 2 :)er cent 
was noted m all cases during treatment No correlation, how^ever could 
be found betw^een the degree of eosmophilia and the degree of I'^ertigo 
or variation m responses to the caloric test Levels now range from 
8 to 1 per cent 

Four minor patients (19 per cent) experienced transient nausea 
and vomiting during treatment This symptom also had no relation 
to severity of I'^ertigo or the time of onset and ceased when 50 mg of 
diphenh 3 '^dramme hydrochloride (benadr 3 d h 3 'drochlonde®) was given 
five times a day 

A “measles-like” rash occurred m 8 cases (38 per cent), necessi- 
tating discontinuance of treatment and desensitization m 2 cases The 
other outbreaks were controlled with dij^henhydramme hydrochloride 

SUMMAR\ 

While receiving treatment with 2 Gm of streptoin 3 cm dihydrochlo- 
ride dail 3 ^ for one hundred and tw"ent 3 '^ da 3 's, 21 men with tuberculosis 
were carefully examined at frequent intervals to determine effects on the 
eighth nerve Results w^ere observed up to eleven months after cessa- 
tion of treatment 

All patients experienced vestibular dysfunction of var 3 nng degree 
but none show'ed loss of hearing 

Although at the time of this report only 4 of the subjects have 
normal responses to caloric tests and are comp]etel 3 ^ free ot vertigo 
the others are not incapacitated 

The older patients appeared to tolerate streptomycin less well than 
did the 3 mimger men 

324 East Wisconsin ^^LnJp, Iililwaukee 



A NEW TREATMENT OF ACUTE AERO-OTlTlS MEDIA 

BARNARD C TROWBRIDGE, MD, Sc D * 

KANSAS, CITY. MO 

A PROBLEM ot growing importance in a\iation mecliune is one 
concerned with the tieatment of acute aero-otitis media The 
increasing volume of jiasseiiger traffic has resulted in a higher incidence 
of this condition The precautions taken by militar) aviation personnel 
ai e not obsen ed m commercial aviation The risk of flying w ith 
infections of the upper lespiratory tract is not realized by the a\erage 
cn ilian passenger In the seasoned flight passenger the press of business 
often occasions a disregard of this risk This combination of factors 
IS producing the higher incidence of acute aeio-otitis media m com- 
ineicial aviation 

•\cute aeio-otitis media w^as fiequently obseived in military fljmg 
personnel during Woild War II It w'as one of the most common causes 
of discomfort among flying personnel Aero-otitis media is an acute 
or chronic traumatic inflammation of the tympanum caused l)y a dif- 
ference of pressure between the air in the middle eai and that of the 
suriounding atmosphere The symptoms of aeio-otitis media depend 
on the duration, the fiequency and the severity of the barotrauma 
sustained The symptoms vary from dull discomfort to severe pain 
of the ear and from stuffiness of the ear to mai ked deafness accompanied 
with tinnitus and occasional vertigo 

Since acute aero-otitis media is a physiopathologic entity'' lesulting 
liom difierences of atmospheric pressure encountered in descent the 
seventy of the condition is directly related to the rapidity of descent 
For these reasons the United States Department of Commerce has • 
set an allowable rate of descent for commercial airlines Occasionally 
unusual conditions, such as weather require that these lates of descent 
be exceeded to insure the safety of the flight Under these circumstances 
the incidence of acute aero-otitis media increases How^ever, the 
inci eased incidence is due chiefly to those who engage in aerial flights 
wdien afflicted wnth disease of the upper respiiatory tiact Even stiict 
adherence to the rate of descent cannot ahvays prevent the development 
of acute aero-otitis media under these conditions 

Formerly, Flight Surgeon and Instructor in Otolaryngologi Army Air 
Forces School of Aviation Medicine Randolph Field, Texas 
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The barometric and physiologic conditions which produce acute 
aero-otitis media during descent in flight are illustrated in figure 1 
It IS noted that when one is descending from an altitude of 5,000 
feet (15 kilometers), where the atmospheric pressure is 632 4 mm of 
mercury, to 1,000 feet (305 meters), where the atmospheric pressure 
IS 733 mm of mercury, a pressure difference of plus 100 6 mm of 
mercury develops m the soft tissues and blood vessels of the middle ear 
This positive cellular pressure is neutralized by transudation and 
exudation of tissue fluid 

Armstrong,’^ who originally described aero-otitis media as a clinical 
entity, pointed out that the condition results when there is inadequate 



Fig 1 — Barometric and physiologic conditions producing acute aero-otitis 
media 


ventilation of the middle ear cavity during ascent or descent in flight 
Inadequate ventilation of the middle ear may be due to any one of a 
number of conditions of the upper respiratory tract which produce 
inability to open the eustachian tube voluntarily Inability to ventilate 
the middle ear voluntarily is much more prevalent than is generally 
recognized Some of the more frequent causes of stenosis of the 
eustachian tube are acute and chronic infections of the upper respiratory 
tract, nasal obstructions, sinusitis, tonsillitis, tumors and growths of 
the nose and nasopharynx, paralysis of the soft palate or of the superior 

1 Armstrong, H G Principles and Practice of Aviation Medicine, Baltimore, 
Williams & Wilkins Company, 1939, p 207 
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pharyngeal muscles, enlargement of the pharyngeal or tubal tonsil, 
mflammafory conditions of the eustachian tube following adenectomy and 
malposition of the jaws 

The diagnosis of acute aero-otitis media is readily suggested when 
a history of recent flight with pain occurring in the ear on descent is 
elicited The clinical picture results from a type of trauma which is 
essentially like that of applying a suction cup to soft tissue Con- 
sequently, the effect on the mucous membrane of the middle ear is one 
of a partial vacuum, resulting in vascular engorgement and eventual 
transudation and exudation of serosanguinous fluid When sufficient 



Fig 2 — Acute aero-otitis media 


fluid accumulates within the tympanic cavity the pressure difi:erence 
becomes partially neutralized and the cupping effect is diminished 
At a result, the tension on the collapsed eustachian tube is slightly 
relieved, and minute amounts of air enter the middle ear by autoinfla- 
tion or during the act of swallowing Hence, bubbles of air are usually 
observed within the fluid of the tympanum on otoscopic examination 
These are not infrequently mistaken for blebs between the layers of 
the drum head (fig 2) 

The objective signs of acute aero-otitis media depend on the degree 
of barotrauma sustained Hemorrhage and rupture of the tympanic 
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membrane are rarely observed in commercial aviation The average 
case of acute aero-otitis media incidental to commercial flight is char- 
acterized by moderate retraction of the drum head, pinkish discoloration 
of the tympanic membrane, decreased brilliance of the light reflex 
inci eased prominence of the short process of the malleus, foreshortening 
of the handle of the malleus and the presence of straw-colored fluid 
in the middle ear cavity Throughout the fluid, which is easily seen 
tin ough the semitransparent tympanic meinbi ane are obsei ved numerous 
air bubbles The fluid line and air bubbles alter their position on move- 
ment of the head 

Resolution of acute aero-otitis media is initiated when the pressure 
difference between the middle ear and the outside atmosphere is neutral- 
ized The length of the convalescent period depends diiectly on the 
lapidity of absorption and the diainage of the fluid entrapped within 
the tympanic cavity Theoretically, the negative pressure of the middle 
ear should be mitigated by relieving the obstruction of the eustachian 
tube in order to permit drainage and absorption of the fluid entrapped 
within the tympanum However, the fluid that early collects within the 
cavity of the middle ear effects a neutralization of the pressure diffeien- 
tials and precludes the possibility that relief may be obtained through 
treatment of the eustachian tube alone Hence, the process of resolution 
IS chiefly dependent on early absorption or removal of the fluid Under 
the usual palliative and conservative treatment of acute aero-otitis media, 
absoiption of the tympanic fluid occurs wuthin a period var}ing from 
seven to twenty-one da3fs, depending on the amount of fluid present 
Dining this period the resumption of flying is not recommended The 
average time of grounding of air crew personnel with this condition 
during the recent war was about twelve days While the piognosis 
of acute aero-otitis media is extremely good under conseivative tieat- 
ment there is much to be desired in shortening the period of convales- 
cence Under conservative care therapeutic attention is directed to 
contributory causes as w^ell as to the immediate cause in order to prevent 
recurrences Local treatment of nose and throat in the form of appli- 
cation of ^vasoconstrictors and astringents aid m combating the effects of 
infections of the upper respiratory tract The Proetz displacement 
procedure, the use of analgesics and the application of heat to the ear and 
the nose are utilized to hasten coinalescence Automflation by the Val- 
salva method politzerization and cathenzation are employed to facilitate 
the draining of the serosanguinous fluid from the middle ear Conserva- 
tism IS based on the supposition that the serosanguinous exudate in the 
tympanum is sterile and that any attempted instrumentation may implant 
infectious organisms into a perfect culture medium For this leason 
imringotom) has not been used While myringotomy peimits instant 
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chainage of the fluid, the procedure is a lather drastic method ^\hlch 
IS not de^old of complications, particulaily secondary infection 

In Mew ot the limitations of the aforementioned therapeutic pro- 
ceduies experimental aspirations of the tympanum were pei formed 
It w^as found that when the secietion w'as removed from the middle 
ear h> t>mpanotom\ -aspiration the relief of the aural discomtort due 
to Its accumulation w'as almost instantaneous Furthermore the 
period of con^alescence was shortened to an a\erage of four days 

\ 1 cc tuberculin svnnge witli a no 22 spinal 3 inch (7 5 cm ) (Quincke point) 
needle is used to aspirate the fluid (fig 3) The aspiration is made with the aid 
of a magnifting otoscope Magnification aids m accurateU locating the site of 
aspiration m the lower half of the tympanic membrane 

The most suitable point at which to transfi\ the drum head is just he'ow 
and shghtK posterior to the umbo (fig 4) 



Fig 3 — Instruments for the aspiration technic 


Since the hypotympanum extends slightly below the level of the low'er margin 
of the drum head, it is important that the needle point be placed as low as 
possible* to aspirate effectively the fluid contents of the epitympanum, tympanum 
and hypotympanum at the same time The average amount of fluid w'lthdraw'ii is 
about 4 minims (0 25 cc ) Prior to the aspiration of the fluid the tympanic 
membrane is anesthetized with an aniline oil-cocaine solution (chemically pure 
aniline oil 90 parts, cocaine hydrochloride 10 parts) topically applied Anesthesia 
of the tympanic membrane should be obtained only by the topical application of 
this solution The placing of viscous anesthetic agents and free anesthetic solution 
in the external canal is not recommended A small cotton ear tampon, the point 
of w'hich has been saturated in the aniline oil-cocaine solution, is placed against 
the lower half of the tympanic membrane and is allowed to remain in place for 
ten minutes Followung the removal of the cotton tampon, the drum head is 
Wiped clean with a cotton applicator wdiich has been saturated wuth the anesthet.c 
solution Thorough cleansing of the external canal and the proper application of 
the anesthetic solution are necessary to prevent secondary infection of the tympanum 
Since in acute aero-otitis media the transverse dimensions of the middle ear cavity 
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are’ reduced by the retraction of the tympanic membrane, it is imperative that 
the needle point be held firmly in place during the aspiration in order completely 
to remove the fluid contents of the cavity To accomplish this, the operator holds 
the syringe and needle in place while an assistant withdraws the plunger of the 
syringe (fig 5) 

Immediately after the aspiration of the secretions the appearance of the tympanic 
membrane is greatly improved The fluid contents of the middle ear have much to 
do with the discoloration of the tympanic membrane originally observed in acute 
aero-otitis media On withdrawal of the needle a small pinpoint perforation can 
be seen in the drum head with tlie aid of a magnifying otoscope This microscopic 
perforation heals within several days without any evidence of trauma to the 
tympanic membrane Further treatment of the ear is not necessary after aspiration 
of tlie intratympanic fluid Treatment of the nasopharynx should be continued 
until recovery occurs 


Aspiration Treatment of Acute Aero-otitis Media 




Symptoms 
(occurred on 

Objective 

Duration 
(before seek 

Aspira- 


Normal 

Ear 


Patient 

descent) 

Findings 

Ing aid) 

tion 

Results 

Sensation 

1 

Q A 

Pain and ful 
ness (L) 

Fluid and air 
bubbles (I») 

S days 

1 

Immediate 

relief 

4 days 

2 

P B 

Severe pain 
and tulness 
(R) 

Fulness and 
roaring tlnnl 
tus (L) 

Fluid and air 
bubbles (R) 

1 day 

1 

Immediate 

relief 

2 days 

3 

R M 

Fluid and air 
bubbles (I») 

4 days 

1 

Immediate 

relief 

2 days 

1 

L W 

Pain and 
“stopped up" 
sensation (R) 

Fluid and air 
bubbles (R) 

2 days 

1 

Immediate 

relief 

2 days 

5 

L B 

Deafness (R) 

Fluid and air 
bubbles (B) 

5 days 

1 

Immediate 

relief 

4 days 

6 

P W 

Pain and ful 
ness (R) 

Fluid and air 
bubbles (R) 

3 days 

2 

Immediate 

relief 

6 days 

7 

E O 

Deafness (L) 

Fluid and air 
bubbles (B) 

7 days 

2 

Immediate 

relief 

8 days 


Since this method of aspirating fluid from the tympanum permits 
the withdrawal of uncontaminated secretions of the middle ear, it 
affords the only means by which the true bacteriologic state of these 
tympanic secretions can be determined It has been generally accepted 
that in acute aero-otitis media the tympanic fluid is sterile Bacteriologic 
studies of aspirated fluids have been done on blood agar and thioglycol- 
late mediums and these have proved to be sterile 

The table shows the results obtained with aspiration therapy in 
7 patients with acute aero-otitis media All of the subjects reported 
that they had experienced aural pain and subsequent difficulty of hearing 
during descent in flight while in commercial aircraft 

After grounding, the constant feeling of fulness in the ear fin ally 
caused the patients to seek medical attention, but not until the dis- 
turbance of the ear had persisted for several days without spontaneous 
improvement Their delay was probably due to the fact that pain was 
experienced only during descent and was not continuous thereafter 


262 


ARCHIVES OF OTOL ARYNGOLOG}' 


The decision to recommend resumption of’flying after the subjectne 
symptoms of acute aero-otitis media have been relieved by aspiration 
of the tympanum is based on the necessity of flight and the severit} 
of the contributing nasophaiyngeal inflammation or mechanical obstruc- 
tion The safet}^ valve effect of the microscopic peiforation of the 
tympanic membiane permits continued flying activity of mihtar\ per- 
sonnel This factor is of considerable importance in warfaie vhen 
the tactical situation lequires uninterrupted aerial activity 

The eaily aspiration of secietions shoitens the convalescent peiiod 
by equalizing differences of extratympanic and intratympanic pi ess n e 
producing aeration of the middle ear cavit^q reducing tympanic edema 
and minimizing complications involving the internal ear While 
immediate relief of aural discomfort and deafness follows aspiration 
the sensation of a noimal ear does not become apparent until seveial 
days later when the inti atympamc edema has subsided The aspiration 
of the straw-colored transudates, serosanguinous secretions and hemor- 
ihagic exudates is an important preventative measure as well as a 
therapeutic one The early lemoval ot these secretions pi events then 
being organized into fibious and adhesive piocesses which interfere with 
the functioning of the tympanic mechanism and eventually lead to 
impairment of hearing Kos - demonstrated that deafness is a noticeable 
part of the picture of aero-otitis until resolution of this condition takes 
place He stated that repeated attacks result in piogressive interfeience 
with the conduction function Lederer ® also stated that sterile fluid 
in an untreated eai gives rise to chronic forms of middle ear disease 
and that if the afflicted person is subjected to recurrences, the healing 
will suffei sometime during life It is in this condition that aspiration 
of the tympanum selves as a preventative measure as well as a thera- 
peutic one In many persons who have had repeated attacks ot acute 
aero-otitis media an adhesive form of chronic otitis media develops 
with subsequent deficiency of hearing This condition is great!} 

improved by t}mpanic injection therapy It has been showm that the 

deficiencies of hearing particularly benefited by the intratympanic 
injection of ethylmorphme hydrochloride are those which arise in cases 
of chronic nonsuppurative inflammation of the middle ear 

The accumulation of nonpurulent middle ear secretions is not 
peculiar to acute aero-otitis media alone It is frequently observed in 

2 Kos, C M Otolaryngological Problems m A.viation Medicine, Texas State 
J Med 38 281, 1942 

3 Lederer, F L Diseases of the Ear, Nose and Throat, Philadelphia, F A 
DaMS Company, 1938 p 121 

4 Trowbridge, B C Injection of the Tympanum for Chronic Conductive 
Deafness and Associated Tinnitus Aurium A Preliminary Report on the Use 
of Ethj Imorphine Hydrochloride, Arch Otolar%ng 39 523 (June) 1944 
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acute catairhal otitis media, subacute catanhal otitis media, secretory 
catarih aud serous otitis media In these hypovirulent forms of middle 
eai inflammation the accumulation of inti at 3 unpanic secretions is the 
lesult of a mechanical disturbance of the eustachian tube The 
eustachian tube closes and the closure is follo\\ed by absorption of 
OMgen in the middle ear. lesultmg in negative piessuie within the 
t}mpanum similar in nature to that developed m acute aero-otitis media 
The Aacuum produced often causes tiansudation of fluids from the lining 
mucosa ot the middle eai Factors which cause closure of the eustachian 
tube or interfere with its functioning are adenoidal growths recuinng 
nasopharyngitis, enlargement of tonsils, allergic ihmitis, acute ihmitis, 
acute eustachian salpingitis and nasopharyngeal irritation from swim- 
ming Serous otitis media is not uncommonly observed following 
prolonged ethei anesthesia The treatment of the condition per se 
IS In aspiiation If a residual impairment of hearing peisists after 
one month the t}inpanum should he treated In injection of a 5 pei cent 
solution ot ethylmorphme In diochlonde ‘ 

CONCLOSIOXS 

1 The aspiration of the tympanum described is the most effective 
method of relieving the symptoms of acute aero-otitis media and 
shortening the period of convalescence 

2 The safety valve effect of the pinpoint pei foration of the tympanic 
memhiane peimits resumption of flying if circumstances recjuire this 

3 Aspiration ot the straw-colored transudates, seiosanguinous 
secretions and hemorrhagic exudates of the tympanum prevents their 
being organized into adhesive processes which lesult m peimanent 
impairment of hearing 

4 Aspiration removal of nonpurulent tympanic secretions is the 
most effective therapeutic measure for obtaining prompt recoveiy from 
acute catairhal otitis media subacute catarrhal otitis media secretory 
cataiih and seious otitis media and preventing the hearing deficiencies 
secondar}' to these conditions 

194 Plaza Time Building 



CONTACT ULCERS AND LARYNGEAL TUBERCULOSIS 


HENRIK JOHANSEN, MD 

AND 

WILLIAM KIAER, MD 

COPENHAGEN, DENMARK 

CONCEPT of contact ulcers of the larynx was first advanced 
A by Chevalier Jackson ^ m 1928, but since then the literature on 
this lesion has been rather scanty As early as 1926, however (and 
also in 1937) Blegvad ^ called attention to laryngeal tuberculosis that 
manifests itself in swelling and redness of the mucous membrane of the 
vocal processes In some cases he found ulcerations here In addition, 
two case reports on nontuberculous contact ulcerations were published 
by Videbech ® and Hagerup * In 1942 Blegvad ® discussed the possi- 
bility of tuberculosis as the cause of contact ulcers He arrived at the 
conclusion that when one is faced by these ulcerations one should always 
think of the possibility that pulmonary tuberculosis is present, in con- 
trast to what had been assumed previously At the same time, Blegvad 
advanced the hypothesis that some of these ulcerations might be 
instances of pachyderma laryngis localized to the vocal processes alone, 
without involving the interarytenoid region 

Even though few autopsies with histologic examination of contact 
ulcers have been reported so far, numerous biopsy reports on such ulcera- 
tions have been published Our experience has shown, however, that 
even when the entire suspected area is examined histologically at 
autopsy, it is often necessary to make serial sections in order to demon- 
strate any tuberculous changes We believe, therefore, that a negative 

From the Ear, Nose and Throat Clinic of the 0resund Hospital (Chief 
Physician, N R Blegvad, M D ) and the Pathological Institute of the Kom- 
mune Hospital (Chief Pathologist, Svend Petri, M D ) 

1 Jackson, C Contact Ulcer of the Larynx, Ann Otol , Rhin & Laryng 
37 227, 1928 

2 (a) Blegvad, N R Diagnostic du debut de la tuberculose du larynx, 
Acta oto-laryng 10 508, 1927, (b) Discussion on the Problem of Early Laryngeal 
Tuberculosis, Proc Roy Soc Med 30 221, 1937 

3 Videbech, H Jackson’s laryngeale kontaktsaar, Dansk m selsk Forhandl , 
1938, p 144 

4 Hagerup, G Contact Ulcer, Ugesk f Iseger 100 1117, 1938 

5 Blegvad, N R Contact Ulcer of the Larynx, Nord med 23 1347, 1943 

264 



JOHANSEN-KIAER—CONl ACT ULCERS 


265 


result with regard to specific changes in tlie usually small pieces of tissue 
removed on biopsy is to be accepted only with reservation 

We have theiefore gathered material on patients with contact ulcers 
observed in the 0resund Hospital within the period from the middle of 
1941 to the middle of 1946, because, among other reasons, a considerable 
number of autopsies have been performed on such patients The 
0resund Hospital is the municipal tuberculosis hospital of Copenhagen, 
in which patients with the more advanced stage of the disease are 
treated, while those with a milder form are treated in sanatoriums in 
the vicinity of Copenhagen (The 0resund Hospital also has a depart- 
ment of pulmonary surgery, m which patients with nontuberculous pul- 
monary lesions are also treated ) 

During this five year penod 19 patients altogether presented 
lar)mgeal diseases which, according to Chevalier Jackson,^ should be 
designated as contact ulcers Of these 19 patients, 17 had severe pul- 
monary tuberculosis and 2 had nontuberculous lesions of the lung The 
examinations of the posterior and lateral walls of the larynx mentioned 
in the case records were performed with ter Kuiles mirrors , the routine 
examination was given to all patients who were not too exhausted to 
take them and in whom a lesion in the interarytenoid region or on the 
vocal processes was either suspected or known to be present Direct 
laryngoscopy was not performed on the tuberculous patients, partly 
because we believe that equally good information may be obtained with 
our method, but especially because we believe that direct laryngoscopy 
may aggravate laryngeal tuberculosis already present 

It may be wondered why only one vocal process was examined 
microscopically, even when autopsy revealed a bilateral disease The 
reason for this is that prior to the present report no particular interest 
was taken in these ulcerations and hence tlie histologic examination in 
support of the macroscopic findings was limited to one side, whether 
the lesion was unilateral or bilateral 

REPORT or CASES 

The following case records are given merely as brief abstracts, only 
the microscopic observations being reported m detail The Wassermann 
reactions were negative in all the cases 

Case 1 — A man aged 38, a bookbinder, died on Oct 25, 1942, of bilateral 
pulmonary tuberculosis 

Examimtion of Larynx — On Jan 11, 1940 no abnormality was found On 
April 15, both vocal processes were slightly red and irregularly swollen On 
June 10, there was an unquestionable ulceration of both vocal processes, besides 
redness and swelling of the right vocal cord On Oct 1, 1942, a slight redness 
of the entire mucous membrane was noted, especially of the vocal cords On 
the left vocal process, a sharp-edged depression was seen on the right pale 
granulations 
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Autopsy — On the right vocal i rocess, a deep ulcei was seen, extending out 
on the vocal cord and measuring about 1 cm in length and 2 to 3 mm m wndth 
A similar ulcer, but only half as large, was seen on the left vocal process 

Mici oscopic E\ammatwn — Sections from the right vocal piocess show'ed a 
Idige ulceration wuth undermined edges, an accumulation of inflammatory cells, 
besides epithelioid cells and giant cells in the marginal areas In several places 
the inflammatory changes extended to the hyaline cartilage, which showed 
beginning sequestration 

The histologic diagnosis was tuberculosis of the right vocal process, with large 
ulceration 

Case 2 — A man aged 41, a musician, died on Alay 2, 1943 of bilateral pul- 
monary tuberculosis w'lth cavitation 

Exauunations of Laryiir — On the patients first admission, one year before, 
both rocal piocesses bad showm a transitor}' redness, on the last admission the 
patient W'as moribund and laryngoscopy was not performed 

■iutopsv — On each \ocal process there was an ulceration nearlj the size ot 
a hempseed 

Microscopic Eraminatioii — Sections from the right vocal process showed a 
surface partially lined wuth stratified squamous epithelium normally differen- 
tiated of medium thickness and wnthout cormfication There w'ere se\eral small 
ulcerations, some of them slightly undermined, m the connective tissue stroma 
in areas corresponding to the ulcerations, were seen round cell infiltration and 
granulation tissue formation, with some epithelioid cells and a single giant cell 
ot the Langhans type The inflammatory processes appeared to make the pre- 
served surface epithelium bulge a little, in one place they extended down to a 
fairly large piece of hyaline cartilage that show’ed beginning destruction 

The histologic diagnosis w'as tuberculosis of the light vocal process with 
small ulcerations 

Case 3 — A woman aged 23, a housewufe, died on Aug 19, 1943 of bilateral 
pulmonarj tuberculosis 

Exaimnation of the Latynv — On Feb 3, 1942 examination showed extensive 
infiltration of the mterarytenoid region Biopsy indicated tuberculosis with 
ulcei ations 

On her last admission, the patient w'as in such bad condition from tuberculous 
meningitis that no real examination of the larynx could be made 

Autopsy — In tbe interarjtenoid region, and especially on the vocal processes 
the mucous membrane was slightly nodular, w'lthout macroscopic ulceration 

Mtci oscopic Examination — In sections from the left vocal process the mucous 
membrane sbow'ed several small and larger partially confluent heaps of epithelioid 
cells together wuth many Langhans giant cells, a few' areas of necrosis and, in 
addition, a rather pronounced lymphocyte infiltration The nodular bulging of 
tbe surface w'as due to the inflammatory processes, and m a rather large area the 
epithelial lining w'as completely absent There the specific changes formed the 
surface of the tissue, w'hich, in this area too, was slightly convex, w'lthout am 
undermining The hyaline cartilage was not affected by the ulceration but in 
some places the proliferation of epithelioid cells extended down to the peiichon- 
drium which there became detached, (fig 1) 

The histologic diagnosis w'as pronounced tuberculosis of the left \ocal process 
with moderate superficial ulceration 




Fig 1 (case 3) — A, hypertrophic tuberculosis of the vocal process with super- 
ficial, not undermined, ulceration, X 35 B, lively proliferation of epithelioid 
cells, with many giant cells , only slight necrosis , X 100 
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Case 4 — A man aged 36, a stoker, died on Dec 30, 1943, of bilateral pul- 
monary tuberculosis with cavitation 

Evamination of Larynv — On December 17, examination showed irregular 
swelling of the mucous membrane of both vocal processes and red, thickened 
vocal cords 

Axitopsy — Both vocal processes showed a somewhat plateau-hke, elevated and 
ulcerated area the size of a large hempseed Both vocal cords were swollen, and 
the right was possibly ulcerated 

Microscopic Evammation — In sections from the right vocal process, the sur- 
face was seen to be lined with stratified, normally differentiated, noncornifying 
squamous epithelium, which ranged from thin to moderately thick In one area the 
epithelium had disappeared , there the surface was slightly depressed but not under- 
mined, consisting of somewhat old, partly necrotic granulation tissue Corre- 
sponding to this area, the stroma was strongly infiltrated with round cells, but 
no epithelioid cells or giant cells were seen Another area showed a large 
accumulation of epithelioid cells with central necrosis Owing to the sectioning 
of the specimen, it was uncertain whether there was any ulceration in this area 
In addition, the specimen showed numerous normal glands with normal or slightly 
cystic excretory ducts and also a piece of hyaline cartilage that stained poorly 
but showed no definite pathologic changes 

The histologic diagnosis was tuberculosis of the right vocal process with 
slight ulceration 

Case 5 — A mechanic, aged 58, died on Feb 23, 1944 of bilateral pulmonary 
tuberculosis with cavitation 

Exaimnaiion of Larynx — On Oct 1, 1942 the mucous membrane of both vocal 
processes was rather intensely red and somewhat irregularly swollen, especially the 
left On Dec 6, 1943, there was an irregular, probably ulcerated, area on each vocal 
process On Dec 27, 1943, granulations were seen on the vocal processes as 
well as in the interarytenoid region 

Autopsy — The right vocal process was the site of a deep ulceration, extending 
2 to 3 mm out on the vocal cord The mucous membrane of the left vocal process, 
the posterior part of the vocal cord and the right half of the interarytenoid 
region was slightly granular, without marcroscopic ulceration 

Microscopic Examination — Sections from the right vocal process showed a 
fairly laige, superficial, nonundermined ulceration covered by a thin layer of 
fibnnopurulent exudate Especially corresponding to this area, the connective 
tissue stroma, with somewhat cadaverous changes, showed many partly confluent 
accumulations of epithelioid cells with necrosis, scattered Langhans giant cells 
and pronounced accumulation of lymphocytes Similar but less pronounced specific 
inflammatory processes were seen beneath the preserved part of the squamous 
epithelium In some places, these changes extended down to the cartilage, which, 
however, appeared not to be affected 

The histologic diagnosis was tuberculosis of the right vocal process with 
extensive ulceration 

Case 6 — A male factory worker, aged 38, died on March 19, 1945, of bilateral 
pulmonary tuberculosis with cavitation 

Evammation of the Larynv — On Nov 8, 1944 slight redness of the left vocal 
process and pale swelling of the left false vocal cord were observed There was 
a questionable pale infiltration of the interarytenoid region On Jan 8, 1945, 
there was still pronounced swelling of the left false vocal cord, with no definite 
abnormality in the interarytenoid region, edema and swelling of the left true vocal 
cord and still some redness of the left vocal process 
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Autopsy — ^The mucous membrane in the mterarytenoid region was slightly 
granular The left vocal process presented a small elongated ulceration, the 
right vocal cord was slightly thickened and nodular, without macroscopic 
ulceration 

Microscopic Examviation — Sections from the left vocal process showed a 
small but deep ulceration, extremely undermined, it extended down under a piece 
of hyaline cartilage The ulceration was limited by more or less necrotic granu- 
lation tissue, with a few areas of caseous necrosis and moderate epithelioid cell 
formation, no giant cells were observed 

The histologic diagnosis was tuberculosis of the left vocal process with 
ulceration 

Case 7 — A man aged 76, an artist, died on July 6, 1945, of tuberculosis of the 
left lung 

Examination of the Larynx — ^Monthly examinations were made during the 
last year before death, without demonstration of any abnormality Owing to the 
poor state of the patient, however, examination was rather difficult during 
the last SIX months 

Autopsy — The left vocal process showed a superficial ulceration of lentil size 
There was no other abnormality in the larynx 

Microscopic Examination — Sections from the left vocal process showed a 
rather large, slightly undermined ulceration, affecting the superficial layer of 
the hyaline cartilage, which was partly destroyed, and reactive leukocyte infiltra- 
tion In one of the sections, the marginal parts of the ulceration showed two 
small, though typical, heaps of epithelioid cells, in the same area, m another 
section, a single Langhans giant cell was seen In addition, there was moderate 
round cell infiltration There was no epithelial hyperplasia 

The histologic diagnosis was tuberculosis of the left vocal process with rather 
marked ulceration 

Case 8 — A man, aged 33, an office clerk, died on Sept 29, 1945, of pulmonary 
tuberculosis of the right lung with cavitation and empyema 

Examination of Larynx — The mucous membrane of both vocal processes was 
slightly irregular and red on Jan 31, 1944 On Sept 13, 1945, slight swelling of 
the inferior surface of the left vocal cord was noted 

Autopsy — The left vocal process was the site of a frayed, rather superficial 
ulceration, which was not undermined and hardly the size of a lentil, there was 
no other abnormality of the larynx 

Microscopic Examination — Sections from the left vocal process showed a 
pronounced, rather superficial ulceration, slightly undermined on one side and 
bordered by a rather narrow zone of granulation tissue, with fibroblasts and thm- 
walled vessels Among the inflammatory cells, lymphocytes were greatly pre- 
ponderant, and since an area of necrosis was found at one side of the ulcer 
and two heaps of epithelioid cells, together with Langhans giant cells, were 
seen elsewhere in the specimen independent of the ulcer, the lesion most likely 
was of tuberculous nature, even though no unquestionable epithelioid cells were 
demonstrated m direct relation to the ulcer No cartilage was seen in the 
specimen 

The histologic diagnosis was ulcer, presumably of tuberculous nature, of the 
left vocal process 

Case 9 — A man aged 36, an instrument maker, had a clinical diagnosis of pul- 
monary tuberculosis of the right lung with cavitation 
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Examinations of La? r —There were redness, swelling and probably ulcera- 
tion of the left vocal process on Sept 26, 1941 On October 2, the mucous mem- 
brane of both vocal processes was intensely red and irregular, and the right side 
was swollen, m addition, on the left side was an area of depression On October 
9, examination revealed no abnormality of the posterior wall On the right 
lateral wall the vocal process was red but not irregular or ulcerated, on the left 
lateral wall, the vocal process was intensely red, swollen and probably ulcerated 
A fairly large piece of mucous membrane was excised from the left vocal process, 
a smaller piece from the right 

Microscopic Examination — The fragment of tissue from the right side was 
too small for diagnosis 

Sections from a piece of tissue, the size of a hempseed, from the left side 
showed a surface partly lined with stratified columnar epithelium, partly with 
stratified, normally differentiated squamous epithelium, from slight to medium 
thickness, noncornifying and slightly infiltrated with leukocytes Corresponding 
to the transitional zone, the hyperemic, edematous connective tissue stroma showed 
several large, partly confluent, accumulations of epithelioid cells with slight 
necrosis and several Langhans giant cells, with rather marked lymphocytic infiltra- 
tion in the surrounding tissue There was a defect m the epithelium, presum- 
ably a true ulceration, but the vital reaction was strikingly slight, and no 
undermining was seen 

The histologic diagnosis was tuberculosis of the left vocal process, presumably 
with ulceration 

Case 10 — A man aged 31, a brewery worker, had a clinical diagnosis of 
tuberculosis of the left lung with cavitation and chronic alcoholism 

Examinations of the Laiym — On Dec 6, 1940 and on March 13, 1941 there 
were apparently no indications of abnormality at either examination On Dec 13, 
1941, the mucous membrane of both vocal processes was red, with marked 
irregular swelling On Jan 9, 1942, examination revealed no abnormality of 
the posterior walls The right and left walls showed granulations on both sides 
Excision of tissue was made from both vocal processes 

Microscopic Examination — The specimen from the right vocal process was 
minimal, and its plane of section was unsuitable for examination for ulceration 
No definite specific inflammatory changes were evident 

Sections from two pieces of tissue (from millet seed to hempseed size) from 
the left vocal process showed the surface to be lined wuth stratified, noncornifying, 
normally differentiated squamous epithelium of medium thickness, in some places 
permeated by quite a number of leukocytes In one place a superficial, not under- 
mined ulceration, of which the rather scanty granulation tissue was covered by 
a thick layer of fibnnopurulent exudate, reached the level of the epithelial sur- 
face In the connective tissue stroma, which contained no cartilage or glands, 
a rather marked round cell infiltration was seen with a few partly necrotic 
accumulations of epithelioid cells, together with a single Langhans giant cell 

The histologic diagnosis -was tuberculosis of the left vocal process with slight 
ulceration 

Case 11 K man aged 60, a spinning-mill worker, had a clinical diagnosis 

of bilateral pulmonary tuberculosis 

Examination of Lai ynx— On Sept 27, 1943 both vocal cords were intensely 
red, somewhat swollen, with a slightly irregular margin, m particular posteriorly, 
where possibly there w'as some ulceration On October 20, the redness subsided 
and was limited to the posterior part of the vocal cords On November 3, there 
appeared to be possible ulceration of both socal processes On November 27, no 
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abnormality of the posterior wall was noted On the right lateral wall the mucous 
membrane was somewhat red and swollen over the vocal process, where probably 
there was ulceration On the left lateral wall, the vocal process was red and 
swollen, but without visible ulceration An excision of tissue was made from 
the right vocal process 

Microscopic Examination— Th^ surface of several small pieces of tissue was 
lined partially with stratified noncormfying squamous epithelium (thick to thin), 
with transition to stratified columnar epithelium In particular, corresponding to 
the zones of transition, defects were found m the epithelial lining, and the con- 
nective tissue here showed extensive dark cellular streaks, as in chronic irrita- 
tion In addition, the connective tissue stroma was the site of several large 
accumulations of epithelioid cells with scattered giant cells of the Langhans type, 
and areas of necrosis here and there Moderate round cell infiltration and granu- 
lation tissue formation were seen between the heaps of epithelioid cells The 
fragments of tissue were torn too much for the establishment of definite, limited 
ulcerations No cartilage or glands was seen in the fragments examined 

The histologic diagnosis was tuberculosis of the right vocal process, pre- 
sumably with ulceration 

Case 12 — K man aged 45, a traffic clerk, had a clinical diagnosis of bilateral 
pulmonary tuberculosis with cavitation and diabetes melhtus 

Examination of Laiynx — On Dec 1, 1943 there was an unquestionable pro- 
nounced irregular swelling and some redness of the left vocal process On 
December 17 no abnormality of the posterior wall or of the right lateral wall was 
noted On the left lateral wall the mucous membrane of the vocal process was 
thickened, with irregular granulations Tissue was excised from the left vocal 
process 

Microscopic Examination — The fragment of tissue was hardly of millet seed 
size Its surface was lined with a thin stratified, normally differentiated, non- 
cornifying squamous epithelium, with transition to stratified columnar epithelium 
There were noticeable round cell infiltration of the connective tissue stroma and 
several small accumulations of epithelioid cells, together with a single Langhans 
giant cell and slight necrosis In several sections, at a certain point, the epithelial 
lining was very thin, and in one section, corresponding to this area, was a small 
superficial, not undermined ulceration covered by a layer of fibrin No glands 
or cartilage were seen m the specimen 

The histologic diagnosis was tuberculosis of the left vocal process with slight 
ulceration 

Case 13— A man aged 20, a cigarmaker, had a clinical diagnosis of bilateral 
pulmonary tuberculosis with cavitation 

Examination of Laiynx — On Oct 22, 1944 the entire left vocal cord was 
slightly red, with congested vessels on the surface, there was distinct ulceration 
of the left vocal process, and perhaps also in the left angle, where the mucous 
membrane was somewhat led On Jan 12, 1945, no abnormality of the posterior 
w’all or of the right lateral wall was noted On the left lateral wall the vocal 
process was pink, with ulceration Tissue was excised from this area 

Microscopic Examination — Sections from two hardly pmhead-sized fragments 
of tissue showed the surface to be lined with stratified, moderately thick, normally 
differentiated, noncormfying squamous epithelium, permeated by many leukocytes 
The extreme margin of one of these tissue fragments showed a part of a dish- 
shaped depression m the stroma, and there the epithelial lining was absent The 
underlying tissue was the site of some necrosis, and numerous leukocytes were 
seen here The rest of the stroma show^ed pronounced lymphocytic mfiltration. 
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several Langhans giant cells and some epithelioid cell formation The other tissue 
fragment was the site of distinct necrosis 

The histologic diagnosis was tuberculosis of the left vocal process, with 
ulceration 



Case 14— A man aged 78, an old age pensioner, died on March 14, 1946, of 
bilateral pulmonary tuberculosis 

Examimtion of Larynx — There was some redness of the posterior part of 
the left vocal cord, probably ulceration of the left vocal process, on Sept 20, 
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1945 On October 29, no abnormality of the posterior wall or of the right lateral 
wall was observed On the left lateral wall there was infiltration of the left 
vocal process with superficial ulceration An excision of tissue was made from 
the left vocal process This, however, showed merely pronounced unspecific 
inflammation Subsequent laryngoscopic examinations showed the same features 
that were seen on October 29 

Autopsy— On the left vocal process there was an oval, rather deep, slightly 
undermined ulceration, hardly the size of a hempseed, extending a little onto 
the vocal cord (fig 2) 

Microscopic Examination — Sections from the left vocal process showed a 
deep, decidedly undermined ulceration, with destruction of the perichondrium and 
involvement of the superficial layer of the hyaline cartilage, which had undergone 
pronounced calcification The ulceration was limited by abundant granulation 
tissue, richly vascularized and containing several large confluent accumulations of 
epithelioid cells, with areas of necrosis and Langhans giant cells (fig 2D) 
Beneath the preserved epithelium were pronounced typical tuberculous changes, 
with several smaller accumulations of epithelioid cells, slight necrosis, Langhans 
giant cells and rather noticeable round cell infiltration 

The histologic diagnosis was tuberculosis of the left vocal process, with 
ulceration 

Case 15 — A man aged 22, a bookbinder, died on Sept 10, 1944, of bilateral 
pulmonary tuberculosis and intestinal tuberculosis 

Bvamination of Larynv— On June 3, 1944 slight redness and irregular swell- 
ing of the left vocal process were noted, these conditions were observed also on 
August 3 

A'Hopsy — ^The left vocal process was the site of a rather deep oval ulceration, 
a little larger than a hempseed, extending a little onto the true vocal cord 

Microscopic Examination — The surface was lined with stratified squamous 
epithelium In one place there was a rather large, slightly undermined ulcera- 
tion with a slightly irregularly wavy floor Superficially, there was a layer of 
fibrinopurulent exudate, covering partly necrotic and partly well preserved granu- 
lation tissue To a rather large extent, the surrounding tissue was the site of 
infiltration of leukocytes and lymphocytes The ulceration also affected the super- 
ficial layer of the cartilage One of the sections showed a few small but unques- 
tionable heaps of epithelioid cells , no giant cells or areas of necrosis were noted 

The histologic diagnosis was tuberculosis of the left vocal process to a slight 
degree, with pronounced ulceration 

Case 16 — A man aged 24, a fireman, died on Oct 21, 1942, of bilateral pul- 
monary tuberculosis 

Examination of Larynx — During the first part of the patient’s stay in the 
hospital, laryngoscopy was out of the question On Sept 25, 1942 a slight redness 
was noted, particularly m the posterior part On October 20, a large ulceration 
was observed posteriorly on the right side of the larynx, with a fissure running 
along the margin of the right vocal cord 

Autopsy — Corresponding to the area of the right vocal process was an ulcera- 
tion almost the size of a pea 

Microscopic Exaiiiiiiation — Sections from a block of tissue, the size of a bean, 
from the right vocal process showed the surface to be lined with stratified, 
normally differentiated, noncomifymg squamous epithelium Over a rather large 
area the epithelium was sloughed off, and in the area corresponding to it, there 
was abundant, moderately protruding granulation tissue without specific changes 
In other areas a rather pronounced subepithehal accumulation of lymphocytes 
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was seen, with a few laige heaps of epithelioid cells and typical Langhans giant 
cells Deeper in the tissue, mucous glands and striated muscle fibers were seen, 
without inflammatory changes In all the sections the specific tissue changes 
were located strikingly far from the ulceration and the granulation tissue 

The histologic diagnosis was tuberculosis of the right vocal process, with a 
subchronic ulcer of this process 

Case 17 — A woman aged 67, an old age pensioner, died on Sept 20, 1944, of 
bilateral pulmonary tuberculosis 

Exaintnahon of Lai\mx — No definite abnormality was seen at an examination 
made on Sept 13, 1944 with the patient in bed 

Autopsy — The left vocal process presented a rathei deep ulceration, a little 
larger than a hempseed A small superficial defect in the mucous membrane was 
seen in the middle of the interarytenoid region 



Fig 3 (case 18) — Large unspecific ulcer of the vocal process , X 22 

Microscopic Examination — Sections from the left vocal process showed a 
single deep, strongly undermined ulceration that affected the cartilage In the 
surrounding areas were noted pronounced, chiefly exudative inflammatorj 
processes Most of the inflammatory cells were lymphocytes and plasma cells, 
but a few leukocytes were also seen In close relation to the cartilage was a 
single small roundish heap of rather light, slightly elongated cells They were 
not quite typical epithelioid cells , such cells were not demonstrable in any of the 
sections, nor were giant cells or areas of necrosis seen This heap of cells sug- 
gested tuberculosis, but the changes were too scanty and too atypical for a 
definite diagnosis 

The histologic diagnosis was subchroiiic ulcer of the left vocal process 
(tuberculosis 

Case 18 — A man aged 34, a shoemaker, with schizophrenia, died on Oct 11, 
1945, of an abscess of the right lung and empyema of the right pleural cavity 
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No tubercle bacilli had been demonstrated in the sputum On admission, the 
patient was not well enough for laryngoscopy, bronchoscopy was also not 

performed ’ 



Autopsy — On the upper margin of the left vocal process, there was a slightly 
undermined, sharp-edged, deep ulceration (a little larger than a lentil), presumably 
alTecting the cartilage too No evidence of tuberculosis was seen m anv of the 
other organs 


276 


ARCHIVES OF OTOLARYNGOLOGY 


Microscopic Evamimtion — In sections from the left vocal process the surface 
was found to be lined with stratified columnar epithelium, with transition to strati- 
fied, thin, normally differentiated, noncornifying squamous epithelium Sub- 
epithehally, throughout the sections there was slight to moderate round cell 
infiltration The inflammatory processes did not extend down into the numerous 
glands In one place there was a deep, not undermined, ulceration showing 
beginning detachment and destruction of the cartilage The floor of the ulcer 
was covered by fibrinous masses with an admixture of red and white blood 
cells There was a slight proliferation of connective tissue in the surrounding 
areas, but only moderate granulation tissue formation There was no evidence 
of tuberculosis 

The histologic diagnosis was subacute ulcer of the left vocal process, with 
subchronic inflammation of this process 

Case 19 — A man aged 50, a chauffeur, died on Dec 28, 1945, after an opera- 
tion for bronchiectasis of the left lung No tubercle bacilli were demonstrated 
in the sputum 

Examination of Larynx — On Dec 22, 1945, in the department of pulmonary 
surgery, direct bronchoscopy was performed without any abnormality of the 
vocal cords being observed However, no particular attention was paid to the 
vocal processes 

Autopsy — The right vocal process was the site of an elongated, deep, under- 
mined ulceration, nearly the size of a hempseed, that extended a little onto the 
true vocal cord On the left vocal process the mucous membrane w'as decidely 
hyperemic and slightly frayed over an area a little larger than a hempseed No 
sign of tuberculosis was found anywhere in the other organs 

Microscopic Examination — The preparation of the left vocal process was 
unsuccessful Sections from the right vocal process showed a medium-sized 
defect in the epithelial lining and, corresponding to it, a rather thick layer of 
fibrin, beneath which the connective tissue stroma was edematous, with dilatation 
of the blood vessels and rather definite infiltration with leukocytes, besides some 
lymphocytes The inflammatory changes did not quite extend to the cartilage 
but expanded somewhat beneath the epithelium There the round cell infiltra- 
tion was more conspicuous No particular loss of substance corresponding to the area 
of ulceration was seen, nor any granulation tissue proper There was no evi- 
dence of tuberculosis Sections from the lung showed no sign of tuberculosis 
The histologic diagnosis was acute ulcer of the right vocal process, with subacute 
inflammation 

COMKENT 

Of the 17 patients with pulmonary tuberculosis (cases 1 to 17) m 
whom contact ulcers have been demonstrated, we have been able to show 
histologically that no less than 14 (cases 1 to 7 and 9 to 15) presented 
unquestionable tuberculous ulcerations In 2 patients (cases 8 and 16) 
the specific changes were located strikingly far from the ulceration 
itself and the granulation tissue, and hence their etiologic unity seems 
somewhat uncertain Finally, in 1 patient (case 17) the specific changes 
were so scanty and so little typical that the diagnosis of tuberculosis 
could not be made with certainty 
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In the 2 patients who did not have pulmonary tuberculosis (cases 18 
and 19), the histologic examination showed the ulcers to be typically 
unspecific 

All the 17 tuberculous patients m whom contact ulcers were demon- 
strated had had severe pulmonary lesions, with masses of tubercle 
bacilli in the sputum Of these patients, 15 were men and 2 were 
women, aged 20 to 78 For 12 (cases 1 to 8 and 14 to 17), the histo- 
logic diagnosis was made on the basis of autopsy specimens, while for 
the remaining 5 (cases 9 to 13) it was made on the basis of biopsy 
For 4 patients (2, 3, 7 and 17) any thorough laryngoscopy was out 
of the question, on account of their debility and, consequently, poor 
cooperation In only about half of the remaining 13 patients had it 
been possible by indirect laryngoscopy (employment of ter Kuile 
mirrors included) to demonstrate ulcers of the vocal processes, while 
of the others, merely a description has been given of the formation of 
granulation tissue on the vocal processes, or only of the redness and 
swelling of the mucous membrane 

At autopsy far more ulcerations were demonstrated macroscopically 
When the ulcerations were not observed more frequently on mirror 
examination, it was undoubtedly because they were concealed by the 
granulation tissue, and, perhaps, also because examination with two 
mirrors used at the same time requires considerable experience Nor is 
it to be wondered at that sometimes the examiner fails to recognize 
by means of mirrors the ulcerations that may be difficult, even at autopsy, 
to see with the naked eye 

The demonstrated ulcers of the vocal processes by no means may 
be said to have been a part of any extensive ulcerative or proliferative 
tuberculosis of the larynx, for in about two thirds of the cases the con- 
tact ulcer was the only demonstrable sign of laryngeal tuberculosis 
In 3 patients there was simultaneous swelling of the corresponding vocal 
cord, 2 presented small granulations in the interarytenoid region, and, 
finally, 1 showed in this region slight defect (that is, very scanty 
changes) of the mucous membrane It should be kept in mind that 
autopsy was performed in two thirds of the cases, and the larynx, 
cut open anteriorly, was examined thoroughly, with a special view 
to observing the presence of tuberculous changes in places other than 
in the vocal processes 

It has long been realized that laryngeal tuberculosis may mani- 
fest itself only m ulceration of the vocal process Thus, as early as 
1890, Fraenkel® stated that examination of 16 patients with laryngeal 
tuberculosis, who died of pulmonary tuberculosis, revealed ulcerations on 

6 Fraenkel, E Untersuchungen fiber die Aetiologie der Kehlkopftubercu- 
lose, Virchows Arch f path Anat 121 523, 1890 
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the vocal process, and m 5 of these 7 it was the only demonstrable 
evidence of laryngeal tuberculosis 

So both the findings reported by Fraenkel ® and our own findings in 
the present material are in conflict with a statement made m the 
Jackson and Jackson ’’ textbook 

Tuberculous ulcers are not limited to the area above mentioned for contact ulcer, 
the accompanying pallor of the mucosa, the turban epiglottis, the pyriform ary- 
epiglottic folds and the interarytenoid ulcer give a picture that m no way resembles 
that of contact ulcer 

We believe that a contact ulcer may well be — and often is — the onl}^ 
manifestation of tuberculosis in the larynx 

Considering the sex distribution of the patients, it is a striking fact 
that this lesion occurs predominantly in men, the ratio of men to women 
m the present material being 15 to 2 This fact has also been empha- 
sized by Jackson and Jackson," who stated that the disease is encoun- 
tered almost exclusively in men Within the five year period from 
which our material originates, a practically equal number of men and 
women have been admitted with pulmonary tuberculosis, so that the 
character of the patient material does not explain the great difference 
in the sex distribution As reported by Blegvad ® from observations 
made during the period from 1916 to 1934 in the ear, nose and throat 
clinic of the 0resund Hospital, practically the same number of men and 
women have been treated for all forms of laryngeal tuberculosis Earlier 
statistics show the ratio between men and women for this lesion to be 
2 1 or 3 1 (Mayer,® Branch^®) Thomson found the same sex 
distribution as did Blegvad The latest investigations by Myerson 
and Wilson date from 1939 and 1941, respectively In a senes of 
1,000 patients each, both of these authors found the ratio of men to 
women with laryngeal tuberculosis to be 1 3 to 1 

7 Jackson, C , and Jackson, C L Diseases and Injuries of the Larynx 
A Textbook for Students and Practitioners, ed 2, New York, The Macmillan 
Company, 1942, pp 169-170 

8 Blegvad, N R Remarks on the Tuberculosis of the Lary^nx, Forhandl 
nord Tuberc -Isegeforen , 1935, p 196 

9 Mayer, E Die Tuberculose der oberen Luftwege, in Denker, A, and 
Kahler, O Handbuch der Hals-Nasen-Ohren-Heilkunde, Berlin, Julius Springer, 
1926, vol 4, p 83 

10 Branch, M Klinisch-statistische Beitrage zur Frage der Kehlkopf 
Phthise, Monatsschr f Ohrenh 55 230, 1921 

11 Thomson, St C The Prognostic Importance of Tuberculosis of the 
Larynx, Acta oto-laryng 2.105, 1920 

12 Myerson, M C Some Phases of Tuberculosis of the Larynx, Ann Otol , 
Rhin & Laryng 48 707, 1939 

13 Wilson, G E Diagnosis and Treatment of Tuberculosis of the Larynx 
and Contiguous Areas, Arch Otolaryng 33 145 (Feb ) 1941 
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Thus, the sex distribution of tuberculous contact ulcers in patients 
with pulmonary tuberculosis deviates considerably from that of 
laryngeal tuberculosis, when all forms of this lesion are considered 
On the other hand, the sex distribution m this series was nearly 
the same as that found for contact ulcers in nontuberculous patients 
This might be taken to suggest that etiologic factors of these ulcerations 
in tuberculous patients are analogous to those of unspecific contact ulceis 
— e g , excessive use of the voice or damage f i om alcohol and tobacco 
As the most important etiologic factor m the appearance of contact 
ulcer, Chevalier Jackson emphasizes the hammer-anvil effect of the 
two vocal processes on quantitative or qualitative abuse of the voice 
In the hospitalized, often exhausted, tuberculous patients an abuse of the 
voice is not likely to happen as often as when they are outside the 
hospital On the other hand, the often violent, protracted and refractory 
cough may perhaps produce a somewhat similar mechanical strain on 
the thin mucous membrane lining the vocal processes as that which 
results from abuse of the voice Furthermore, perhaps, in the often 
debilitated patient, the mucous membrane is less resistant because of 
a deficiency of vitamin A and B (resulting in painful deglutition) 
or because of dehydration 

Another etiologic factor emphasized by Chevalier Jackson is the 
presence of chronic infections in the sinuses and in the nasopharynx, 
with continuous flow of secretion to the throat In tuberculous patients 
this IS replaced by the abundant expectoration, which in bedridden 
patients often seems to cover the posterior part of the larynx 

While these factois may explain the appearance of the ulcers in the 
posterior part of the larynx, they offer no explanation of the great 
difference in the sex distribution of the patients in the present material 
It must be assumed that the cough and the amount of secretion are not 
particularly different in men and women The only relevant factor, 
perhaps, that may differ to some extent in men and women is inhalation 
of tobacco smoke, which undoubtedly is more prevalent among men 
Furthermore, the possibility cannot be excluded that abuse of the voice 
had taken place prior to the establishment of the pulmonary tubercu- 
losis and before the appearance of the laryngeal tuberculosis, thus 
establishing a locus minoris resistentiae on the vocal processes 

As to the manner of origin of laryngeal tuberculosis, we believe that 
the theory of sputogenous infection is the prevailing one today, even 
though a few cases of solitary laryngeal tuberculosis have been reported 
Thus, m the Danish Society of Otolaryngology, Strandberg has 

14 Jackson 1 Jackson and Jackson'^ 

15 Strandberg, O Nogle Ulfaelde af isoleret larynxtuberculose, Dansk m 
selsk Forhandl , 1934, p 77 
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reported 4 cases of solitary laryngeal tuberculosis (though not particu- 
larly contact ulcers) He pointed out himself, however, that only by 
autopsy can tuberculosis elsewhere in the organism be excluded In only 
1 of his cases was autopsy performed , the presence of tubercle bacilli had 
been demonstrated in the gastric lavage, and, besides, roentgenography 
had suggested the presence of pulmonary tuberculosis No observations 
or microscopic examination of the lungs were recorded 

In a discussion of the pathogenesis of tuberculous contact ulcers, the 
previously mentioned mechanical factor cannot be left out of considera- 
tion The morbid process may result from an initially unspecific contact 
ulcer, which secondarily becomes infected from the bacilli-containing 
sputum , or the primary feature may consist of subepithelial elementary 
tubercles on the vocal processes, subsequently ulcerating through the 
mucous membrane in response to the aforementioned traumatic influ- 
ences Thus, we would be dealing with primarily tuberculous 
ulceration 

The appearance of such tuberculous elements beneath an apparently 
intact mucous membrane is well known elsewhere in the larynx, these 
elements arising from bacillary invasion through minute breaks in the 
continuity of the mucosal epithelium, through the excretory ducts of 
the glands or, perhaps, through the intact epithelium too — similar to 
what has been observed elsewhere in the organism, e g , in the intestine 
The histologic examinations here reported showed often very scanty 
tuberculous changes, since frequently the diagnosis was established only 
through serial section of the specimens involved At first this might 
suggest that in such cases we were faced by poorly developed secondary 
infections From experience we know, however, that also m case of 
ulcerations elsewhere in the larynx, where the mechanical factor does not 
assert itself, it may be difficult to demonstrate the tuberculous elements 
As a matter of fact, this is true also of the rather rare nasal tubercu- 
losis Finally, in biopsy of the vocal processes in cases in which the 
mucous membrane was red and swollen, we have often found tubercu- 
lous changes beneath normal, nonulceratmg epithelium 

Hence it seems reasonable to assume that in these ulcerations on 
the vocal processes one is dealing with a condition of subepithelial tuber- 
culosis in which the ulceration is promoted by mechanical factors, in 
keeping with the view presented by Hart and Mayer that catarrhal 
and mechnical damage to the mucous membrane promotes and is a 
condition essential to tuberculous changes in this structure 

16 Hart, C , and Mayer, E Specifische Entzundung der Kehikopf, in Henke, 
F, and Lubarsch, O Handbuch der speziellen pathologischen Anatomie und 
Histologie, Berlin, Julius Springer, 1928, vol 3, pt 1, p 401 
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Perhaps the great frequency of tuberculous processes m the patients 
with contact ulcers here reported on may be accidental and a review 
of other, and possibly larger, series of tuberculous patients may show 
unquestionably unspecific ulcerations on the vocal processes But 
although Chevalier Jackson^ reported 2 cases of unspecific contact 
ulcers in patients with pulmonary tuberculosis in whom the ulcers finally 
became tuberculous, we are more inclined to believe that from the very 
start these ulcers had been tuberculous and that the histologic diagnosis 
had been difficult, as is often the case 

Of course, it is conceivable that contact ulcers apparently heal under 
prolonged economizing of the voice, while at the same time the presence 
of tuberculous ulcerations elsewhere m the larynx remains unnoticed, but 
this does not necessarily prove that the ulceration on the vocal process 
was nontuberculous 

Although Peroni^" was unable, in an autopsy specimen from a 
tuberculous patient, to demonstrate any tuberculous changes in a con- 
tact ulcer, no decisive significance is to be assigned to this negative 
observation unless a serial section of the specimen was made 

In the 2 patients who died of nontuberculous lesions (cases 18 
and 19) autopsy revealed clearcut contact ulcers, and m both the 
histologic examination showed simple unspecific inflammatory changes, 
as recorded As to the cause in 1 case (case 19) we probably cannot 
quite exclude the possibility that the bronchoscopy performed six days 
before the patient died may have produced an injury to the mucous 
membrane with subsequent inflammatory changes — ^particularly since 
the microscopic changes observed had to be characterized as being 
recent 

In order to elucidate whether ulcerations on the vocal processes 
are particularly frequent in debilitated persons with lowered resistance, 
a thorough examination tvas made of the larynx from fifty successive 
autopsies, taken at the old people’s home In this way we found no 
less than 2 instances of contact ulcers of the larynx (cases 20 and 21) 

Case 20 — A man aged 75, an old age pensioner, died on Jan 26, 1946, of 
bilateral bronchopneumonia In addition, he had a severe cardiac lesion and athero- 
sclerosis There had been practically no cough Laryngoscopy was not per- 
formed, and no mention was made in the case record about hoarseness 

Autopsy — The right vocal process presented a superficial, not undermined, 
ulceration, about 3 mm long and 1 mm wide Otherwise the larynx appeared 
normal No sign of tuberculosis was observed in any of the organs 

17 Perom, A Contact Ulcer of the Larynx Pathologic Observations, Arch 
Otolaryng 17 741 (June) 1933 
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Micioscopic Evamtnation — Sections from the right vocal process showed a 
dish-shaped depression, the marginal zone of which was lined with stratified squa- 
mous epithelium, whereas on the areas corresponding to the floor of the ulcei 
there was an epithelial defect boidered by leukocyte-containing fibrin and a scantj 
amount of granulation tissue The upper layer of the perichondrium was also 
affected There was no evidence of necrosis, proliferation of connective tissue or 
cicatricial changes Apart from the ulceration, the squamous epithelium was 
normal throughout, of medium thickness and neither cornifying nor parakera- 
totic Subepithelially there was extensive round cell infiltration which did not 
involve the glands The inflammatory changes were not strikingly pronounced, 
corresponding to the site of ulceration, and there was no evidence of tuberculosis 
The histologic diagnosis was subacute ulcer of the right vocal process, with 
subchronic inflammation (fig S) 



Fig 5 (case 20 ) — Unspecific ulcer of the vocal process, X 100 


Case 21 — A man aged 84, an old age pensioner, with senile dementia, died 
on March 30, 1946, of bronchopneumonia There had been no annoying cough 
or hoarseness In the last week before his death, a decubitus ulcer developed 
over the sacrum Laryngoscopy was not performed 

Autopsy — The left vocal process was the site of a rather deep, not undermined, 
ulceration measuring 4 by 2 mm The cartilage was not bared The right vocal 
process showed a more superficial ulceration not undermined and measuring 3 by 
1 mm The rest of the larynx appeared normal There was no evidence of tubercu- 
losis m any organ 

Microscopic Evammation — In sections from the left vocal process the surface 
was found to be lined with a somewhat thickened, noncornifymg, squamous 
epithelium, m some places decidedly keratotic Here and there the basal border 
was somewhat scalloped, but sharply defined throughout The differentiation of 
the cells was normal No cellular polymorphism or nuclear atypia was seen 
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There was no increase in the number of mitotic figures In one place, where the 
epithelium was of normal thickness, a rather large ulceration was seen, bordered 
by a fairly wide zone of rather young, iichly vascularized granulation tissue 
containing numerous newly formed, thin-walled capillaries and a considerable 
number of inflammatory cells, lymphocytes as well as leukocytes The granula- 
tion tissue extended down into the superficial layers of the cartilage, there was 
no proliferation of connective tissue In several places there was an extensive 
subepithelial round cell infiltration, this was most pronounced in the vicinity of 
the ulceration, where there was also some hyperemia The glands were prac- 
tically unaffected, and there was no evidence of tuberculosis 

Sections from the right vocal process showed the same changes, qualitatively, 
as were found on the left side, even though the inflammatory processes were less pro- 
nounced there, the ulceration less extensive and the cartilage intact There was 
no sign of tuberculosis 

'The histologic diagnosis was subacute ulcer of both vocal processes with sub- 
chronic inflammation, squamous epithelial hyperplasia, parakeratosis 

In these 2 patients (cases 20 and 21), as well as in 2 others (cases 
18 and 19) the ulcerations were thus associated with unspecific inflam- 
matory changes The group from which the 50 larynxes were examined 
was made up of old persons, all with atherosclerosis, often to an 
extreme degree , hence it is reasonable to assume that the resistance of 
the tissues had been impaired, this may possibly explain why no less 
than 4 per cent of the specimens examined showed the presence of 
contact ulcers In these old people, we believe, the lesions on the 
vocal processes are undoubtedly to be looked on as a sort of decubitus 
ulcer 

SUMMARY AND CONCLUSION 

The present material comprises 21 cases of contact ulcers of the 
larynx Autopsy was performed in 16 of these 

In 14 of the 17 patients with pulmonary tubei culosis, the contact 
ulcers were found with certainty to have been tuberculous, and very 
likely to have been tuberculous in 2, while for the remaining patients the 
diagnosis was more dubious 

Typical unspecific contact ulcers were demonstrated in 4 patients 
who had no pulmonary tuberculosis 

The contact ulcers of the lar 3 'nx in old people are interpreted as 
being some sort of decubitus ulcer 

In contrast to the view prevailing hitherto, a tuberculous contact 
ulcer may well be the only sign of lar 3 mgeal tuberculosis, and hence a 
patient with contact ulcer is always to be suspected of having pulmonar 3 ' 
tuberculosis until this is refuted 
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R ecent advances in the treatment of infectious diseases, made 
. possible by the discovery of bacteriostatic agents, have inspired 
medical investigators to study an ever increasing number of chemo- 
therapeutic and antibiotic substances Many different compounds have 
been isolated and tested in the laboratory and used clinically, but only 
a few of them have proved to be of definite value The great majority 
have been unsatisfactory either because of their excessive toxicity or 
because of their failure to act specifically on the organism for which 
an inhibiting substance was being sought 

It IS our purpose in this paper to report additional studies with a 
relatively new antibiotic agent, bacitracin Bacitracin was first reported 
by Johnson, Anker and Meleney,^ in 1945 It had been produced by 
a strain of Bacillus subtilis recovered from a mixture of organisms 
contaminating the debnded tissue removed from a compound tibial 
fracture After having investigated the properties of the substance 
sufficiently in the laboratory, Meleney and Johnson ^ in 1947 gave the 
first clinical report concerning bacitracin as used locally in surgical 
infections 

Inasmuch as bacitracin possessed definite bacteriostatic properties, 
and appeared to be nontoxic when applied locally, we decided to con- 
duct a clinical and bacteriologic investigation of infections of the ear 
and the pharynx treated with this substance Bacitracin was admin- 
istered topically in aural infections m the form of a solution made by 
adding tnple-distilled water to the crystalline product in proportions 
desired for a particular strength The initial concentration was 100 

This work was aided by a grant from the Upjohn Company of Kalamazoo, 
Mich 

From the Departments of Otolaryngology and Bacteriology, University of 
Michigan 

1 Johnson, B A , Anker, H , and Meleney, F L Science 102 376, 1945 
2 Meleney, F L , and Johnston, B Bacitracin Therapy, JAMA 133 675 
(March 8) 1947 
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Units per cubic centimeter, but later the concentration was increased 
m accordance with the severity of the infection and its clinical response 
(A recent communication from the manufacturer states that baci- 
tracin is more effective when used in an isotonic solution of sodium 
chloride ) In the treatment of the pharyngitides the topical application 
of bacitracin was accomplished through the use of lozenges, each contain- 
ing 1,000 units of the drug The base consisted of powdered sugar, 
tragacanth, glycyrrhiza, magnesium stearate, anise oil and coriander oil 

CLINICAL METHODS AND OBSERVATIONS 

Procedure — Two groups of patients were investigated The first consisted 
of 29 patients complaining of symptoms referable to the pharynx and/or tonsils 
Eight of these patients, serving as controls, were treated with saline gargles every 
three hours and 10 grams (0 65 Gm ) of acetylsahcylic acid four times daily 
One control patient was given bacitracin later, because of continued symptoms 
The remaining 21 patients were treated with bacitracin lozenges exclusively 
Originally the members of this group were instructed to hold a lozenge in the 
buccal sulcus until dissolution took place This process proved to be too slow, 
however, and subsequent patients were encouraged to suck the compound 

The second group, 22 patients, were those with infections of the external 
auditory canal, of the middle ear, of the middle ear and mastoid process or of the 
cavity produced by mastoidectomy In the last category were 8 patients on whom 
the fenestration operation had been performed There were no controls in this 
series, but each patient had been previously treated locally without success by 
other means in common use in our clinic The first few patients received a 
solution containing 100 units per cubic centimeter, but the majority of them were 
treated with a solution of twice this concentration The quantity varied with each 
patient, since an amount sufficient to fill completely the external auditory canal and 
middle ear or mastoidectomy cavity was used The patient was instructed to use the 
solution three times daily The ear was mechanically cleansed only when the 
patient presented himself at the clinic for reexamination 

Specimens were taken for bactenologic examination at the initial appearance of 
the patient and at each subsequent visit A sterile cotton applicator was wiped over 
or inserted into the involved region in an effort to obtain a specimen from any 
exudate or discharge and then placed into a test tube containing 5 cc of sterile 
isotonic sodium chloride solution The tubes were labeled by number only, immedi- 
ately refrigerated at 5 C and sent to the bactenologic laboratory within twenty- 
four hours 

Observations — In general, bacitracin was well tolerated both in 
solution and in lozenge form No unfavorable reactions were noted 
in any of the patients The majority of them considered the lozenge 
mildly unpleasant to taste, but only 2 failed to continue the treatment 
in accordance with instructions 

The average patient used 6 lozenges orally each day, a total of 
6,000 units The average quantity used in aural infections was 1 5 to 
2 cc of solution containing 200 units per cubic centimeter for each 
instillation, or a total of 900 to 1,200 units daily 
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The results of the therapy were classified as good, fair, poor, 
unknown or unsatisfactory As stated before, there were no unfavorable 
reactions to the drug 

The chnicdl response of the pharyngitides to bacitracin lozenges was 
difficult to evaluate, because of the necessity of relying on the patient’s 
subjective reactions and the dearth of objective clinical findings An 
additional factor was the large percentage of patients who did not 
return for reexaminations This was particularly true of the control 
group, in which 5 of the 8 patients did not return for evaluation of 
their treatment 

The best results were noted m cases of acute and chronic pharyn- 
gitis, 70 per cent of the patients with acute and 100 per cent of those 


Table 1 — Response of the Pharyngitides Treated with Bacitracin Lozenges 




Cases in Which Results Were 


Number 



, 


of Cases 

Good 

Fair 

Poor DnLnown 

Acute pharyngitis 

13 

9 

2 

0 2 

Control acute pharyngitis 

8 

1 

1 

1 5 

Chronic pharyngitis 

2 

2 

0 

0 0 

Acute tons Uitls and pliaryngitis 

3 

2 

0 

1 0 

Acute follicular tonsillitis 

2 

1 

0 

1 0 

Acute lingual tonsillitis 

1 

0 

0 

0 1 


Table 2 — Residts of Treating Aural Infection Topically with Bacitracin 


Number of 
Cases 


Fenestration cavity 8 

Chroiili cNtenial otitis 10 

Ciironic «iiiipurati\e otitis media 3 

Suppurating mastoid cavity 1 


Cases In Which Results Were 
* 


r 



Ln 

Unsatls 

Good 

Fair 

Poor 

known 

factory 

4 

2 

1 

0 

1 

4 

0 

C 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

1 

0 


With chronic pharyngitis responded favorably to the drug The poorest 
results were found in those patients who had extensive pharyngeal 
disease with severe constitutional reactions The results are sum- 
marized in table 1 

Infections of the auricle, on the other hand, lent themselves more 
readily to interpretation and to evaluation of the effect of bacitracin, 
because of the objectivity of the signs of disease Generally speaking, 
the best results were obtained in the treatment of infected fenestration 
cavities, wherein 75 per cent of the patients showed a good or a fair 
response to the agent after other measures had failed As might be 
expected, the poorest results were found in cases of chronic suppurative 
otitis media and mastoiditis The failures were 100 per cent in this 
group The response in chronic external otitis was likewise disappoint- 
ing in that only 40 per cent of the patients appeared to have benefited 
by this form of treatment The results are summarized in table 2 
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BACTERIOLOGIC METHODS AND RESULTS 

Methods — specimens taken on moist swabs were shaken in 10 cc of 0 85 
per cent sodium chloride solution when received at the laboratory To neutralize 
the bacitracin present in the specimen, 0 1 cc of 1 per cent sodium thiosulfate was 
added to the 10 cc of saline solution containing the specimen An aliquot 0 1 cc 
of the sample was placed on a blood agar plate and spread with a bent glass rod 
The same spreader was used to streak a second blood agar plate 

After forty-eight hours’ incubation, the plates were examined and records 
made of the number of different forms as indicated by colony size, shape, form, 
etc Microscopic examinations were made, as were subcultures to brain-heart 
infusion broth and phenol red-mannitol-agar slants The susceptibility of the 


Table 3 — Incidence of Bacitracin and Penicillin Susceptible Strains of Bacteria 
Isolated from Various Types of Infection 



Staphylo 

COCCI 

Hemolytic 

Strepto 

cocci 

Non- 

hemoiytic 

Streptococci 

Viridans 

Strepto 

cocci 

Gram Gram 

Negative Negative 
Diplococci Diplococci 

Gram 

Negative 

Hods 

A 

Gram 

Negative 

Rods 

Tjpe of Infection 

B P 

B P 

B P 

B P 

' B P ' 

B P 

B P 

B B 

■Vcute pharyngitis 

31% 31% 
(16)* 

0% 0% 
(3) 

54% 31% 
(13) 

33% 50% 
(7)1 

0% 0% 
(2) 

0% 0% 

(2) 

33% 33% 
(5)f 

0% 0% 
(1) 

4ent« tonsilUtiB 

67% 71% 
(7) 

(0) 

65% 07% 
(10) 

(2)§ 

(1)§ 

0% 100% 
(1) 

0% 0% 
(3) 

(0) 

Oontiol 

50% 73% 
(4) 

50% 100% 
(2) 

33% 0% 

(3) 

0% 0% 

(3) 

33% 67% 
(3) 

0% 100% 
(1) 

(0) 

(0) 

Chronic pharyngitis and 
tonsillitis 

50% 30% 
(2) 

0% 0% 
(8) 

60% 40% 
(5) 

07o 0% 
(1) 

100% 67% 
(3) 

(0) 

(0) 

(0) 

External otitis 

50% 50% 
(2) 

(0) 

0% 0% 

(1) 

(D- 

100% 76% 
(4) 

0% 0% 

(4) 

0% 0% 
(2) 

0 % c% 
(16) 

Ohromc otitis media 

100% 100% 
(1) 

(0) 

0% 0% 

(1) 

(0) 

0% 0% 
(2) 

c% 0% 

(2) 

0% 0% 
(3) 

0% 0% 
(5) 

Fenestration ca-vlty infection 

22% 50% 
(9) 

(0) 

100% 100% 
(1) 

(0) 

40% 60% 
(5) 

(0) 

0% 0 % 
(1) 

(0) 

Fermenter of mannitol 

70% 

(37) 

8S% 

(8) 

43% 

(30) 

36% 

(11) 

67% 

(18) 

33% 

(10) 

40% 

(10) 

19% 

(21) 


• The number m parentheses indicates the number of strains studied Above It are the percentages susceptible to baci 
tracin (B) and to penicillin (P) 
t One ■was not tested 
i Two were not tested 
§ Not tested 

organisms to bacitracin, 10, 0 2, 01, 0 01 and 0 001 unit, and penicillin 1 0 unit, 
was tested Controls were run with each group of isolated organisms, using the 
standard P209 strain of staphylococci 

Results — The results recorded in table 3 indicate the types of 
organisms isolated from 51 patients supplying 106 specimens It 
seemed more desirable to study the susceptibility or resistance of these 
organisms to the bacitracin and, for comparison, to penicillin than to 
identify and type the bacteria completely Tests for fermentation of 
mannitol were routinely done as an indirect method of estimating the 
virulence of the staphylococci for man It is of some interest to note 

that 7 of the 8 strains of hemolytic streptococci examined fermented 
mannitol 
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A comparison of the relative degrees to which the organisms were 
susceptible to bacitracin and penicillin revealed instances in which 
organisms were susceptible to one drug but not to the other The 
data given in table 3 comprise the findings on cultures from all speci- 
mens examined Since several specimens from the same patient were 
studied on successive days, these data only approximate the percentage 
of patients from whom susceptible strains were isolated It will be 
noted that from 30 to 50 per cent of the strains of staphylococci isolated 
were susceptible to bacitracin and a similar number to penicillin Only 
a limited number of strains of hemolytic streptococci were studied A 
further study of original data on the susceptibility of staphylococci 
revealed that 10 patients had strains susceptible to bacitracin but not to 
penicillin, 2 patients, strains susceptible to penicillin but not to baci- 
tracin , 4, strains susceptible to both, and 7, strains susceptible to neither 
drug These findings stress the need for several drugs from which 


Table 4 — Bacttracm Susceptible or Resistant Bacteria m Specimens from 
Patients Receiving Bacitracin Local Therapy 




Number ol Patients with Bacteria 


Response to Therapy 

Total 

Some 

Susceptible 

All 

Resistant 


Good 

22» 

12t 

Pt 


Fair 

i 

4 

0 


Poor 

12 

6 

6 


Questionable 

6 

31 

21 


•Included Is 1 patient who had no relief as a control but who responded to bacitracin 
t On culture had no growth 
i There are no data for 1 specimen 


to select by means of susceptibility tests the appropriate one for treating 
a given infectious disease 

The difficulty of correlating bacteriologic with clinical results m 
cases of infection of the upper respiratory tract arises from a lack of 
knowledge of which, if any, of the isolated organisms is probably the 
inciting etiologic factor m the disease Hence it is not strange that 
table 4 reveals little correlation of clinical and bacteriologic data 
It IS of interest to note in regard to the majority of patients whose 
infections showed poor response to bacitracin that all the organisms 
isolated which might be the infecting agent were resistant to the drug 
On the other hand, there was an equal distribution of susceptible and 
resistant organisms isolated from patients apparently helped by this 
therapy If the etiologic agents were known, a better correlation 
might have been made 

SUMMARY AND CONCLUSIONS 

Bacitracin was used topically in the treatment of aural and pharyn- 
geal infections There were 21 cases of pharyngeal and/or tonsillar 
infection and 22 cases of aural infections 
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Eight patients served as controls for the bacitracin therapy of acute 
pharyngitis There were no controls for that of aural infections, but 
each patient had been treated previously by other methods in common 
use m our clinic 

Bactenologic cultures were made of material from the infected area 
in each case The susceptibility of the harvested organisms to bacitracin 
was studied and then compared with that to penicillin 

The mannitol fermentation test was routinely done as an indirect 
method of estimating the virulence of the organisms for man 

Bacitracin was effective in the treatment of mild acute and chronic 
pharyngeal and tonsillar infections It was not effective in severe 
infections of the area Bacitracin was effective in the treatment of 
infections of the mastoidectomy cavity The results were poor in cases 
of external otitis and chronic suppurative mastoiditis 

Correlation of clinical and bactenologic data was difficult, particu- 
larly in regard to the pharyngitides, because of the difficulty of deter- 
mining which, if any, of the isolated organisms was the probable 
etiologic factor in the disease 

Comparison of the relative degrees to which the organisms were 
susceptible to bacitracin and penicillin revealed instances in which 
organisms were susceptible to one drug but not to the other In 
general, however, the studies of susceptibility revealed a similar effec- 
tiveness of each drug 



TRIBROMOETHANOL-ETHER ANESTHESIA USED FOR 
TONSILLECTOMY AND ADENOIDECTOMY 

An Analysis of 3,042 Cases Over an Eight Year Period 

STARLING C YINGER, MD 
SPRINGFIELD, OHIO 

TN THE PAST it has been customary to use general anesthesia for 
tonsillectomy and adenoidectomy in children but it is seldom used 
in adults During 1939 my associates and I began using a combination 
of tnbromoethanol with amylene hydrate (avertin®) to produce a basal 
anesthesia, following with ether by the open drop method, in patients 
of all ages This report is based on 3,042 cases over an eight year 
period The results have been so satisfactory that this has now become 


Table 1 — Age Distribution of Patients 


Age Groups 


Tip to 10 jT 

1,390 

10 to 20 yr 

724 

20 to SO yr 

420 

30 to 40 yr 

290 

40 to 50 yr 

146 

50 to 60 yr 

38 

60 to 70 yr 

31 

70 yr and over 

3 

Total 

3,042 


a routine anesthetic piocedure for practically all such operations in 
our hospital, there is now only a rare case in which an operation is 
performed with any other form of anesthesia 

The ages of patients undergoing operation for removal of the faucial 
tonsils or the adenoid or both have ranged from 5 months to 74 j'-ears 
The age distribution is shown m table 1 

The advantages of this type of general anesthesia compared with 
other types are as follows There is complete elimination of the state 
of anxiety shown by patients of all ages, and in the so-called nervous 
patient this is much to be desired All patients are asleep when they 
leave their hospital rooms and have no recollection of being in the 

From the Department of Otolaryngology, City Hospital 
Thesis submitted to the Faculty of the Graduate School of Medicine of the 
University of Pennsylvania toward the requirements for the degree of master of 
Medical Science (M Sc [Med]) for graduate work in otolaryngology 
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operating room The amount of ether requned to maintain suigical 
anesthesia for the duration of the operation is considerably less than 
would be used if tnbromoethanol were not employed With the use 
of lesser amounts of ether, postoperative nausea and vomiting are at 
a minimum This anesthetic combination promotes no capillary bleeding 
as do certain gaseous anesthetic agents, blood pressure is lowered 
during the course of the anesthesia In the case of the young patients 
of the 3, 4 or 5 year age groups the complacency of the parent is a 
factor in the successful handling of the patients, and to most mothers 
It IS comforting to see her child leave the hospital room sleeping 
quietly , the amnesia is likewise a welcome feature of this method 

The advantages of tnbromoethanol-ether anesthesia compared with 
local anesthesia when employed for tonsillectomy may be enumerated 
There is no apprehension on the part of the patient This method 
can be used in all age groups, whereas local anesthesia is of use only 
in patients over 15 years of age With this type of general anesthesia 
It IS quite simple to do a complete adenoidectomy, whereas there has 
never been a completely successful method of performing adenoidectomy 
with a patient under local anesthesia Control of bleeding is easily and 
simply carried out in both the tonsillar and the adenoidal areas The 
placement of sutures is considerably easier than under local anesthesia 
A wider choice of operative procedures is possible There is no necessity 
to use opiates preoperatively 

In this entire series of cases there has been no moitahty either from 
the anesthetic or from the operation There has also been no increased 
morbidity which could be ascribed to the anesthetic agents employed 
Postoperative nausea and vomiting have been distinctly less than where 
other means of producing general anesthesia have been used, such as 
ether without the preceding basal anesthetic A much shorter time is 
needed to bring the patient to the state of surgical anesthesia when 
tnbromoethanol is used We have noted no tendency in patients of the 
various age groups to become cyanotic, and it has not been necessary to 
employ any measures of resuscitation There have been no cases in 
which the operation had to be discontinued because of anesthetic 
difficulties 

During the stage of ether induction of surgical anesthesia some 
patients have to be restrained for a short time, and in a few instances 
children need to be restrained while they are recovering from the 
anesthetic 

Tnbromoethanol is a white crystalline substance which is soluble in water 
at 104 F up to 3 5 per cent It is supplied in a concentrated solution with 
amylene hydrate, each 1 cc containing 1 Gm of tnbromoethanol and 0 5 Gm 
of amylene hydrate In the usual dosage it is administered as a 2 5 per cent aque- 
ous solution of tnbromoethanol solution U S P 

In this series of cases it has been our policy to use the anesthesia obtained with 
tnbromoethanol U S P as a true basal anesthesia The dosage employed is 80 mg 
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of tnbromoethanol (40 mg of amylene hydrate) per kilogram of body weight The 
dosage has varied only m the case of obese patients with whom we often use but 70 
mg per kilogram We have never attempted to carry out the operation with the use 
of tnbromoethanol solution U S P alone The U S P solution is thoroughly 
mixed with distilled water of a temperature between 102 and 104 F The diluted 
solution IS then tested for stability by adding 1 drop of 1 1000 aqueous Congo red 

solution to a tube containing S cc of the water-tribromoethanol solution A pure 
orange red color is the normal result If the color becomes blue or violet, the 
solution should be discarded, as this indicates that the tnbromoethanol solution 
has become decomposed and is dangerous to use If stable, the prepared solution is 
given by rectum from twenty to thirty minutes before the patient is scheduled 
to be in the operating room The great majority of patients are asleep within 
ten minutes from the time of administration, and a few within five minutes 
In instances in which there has been some delay m the operating room, patients 
have had the solution as much as an hour prior to the operation and during 
that time they have remained asleep 

After operation most patients have recovered from the anesthetic and are 
aw'ake within a thirty or forty-five minute period, many will be quite drowsj 


Table 2 — Data on a Representative Group of Patients 


Age range 

4 to Cl yr 

Amount of trlbromoethanol solution U S P used 

1 3 to 6 5 cc 

Time from use of anesthetic until patient was asleep 

4 min SO sec to 20 min 

Duration of operation 

5 to 25 rain 

Amount of ether used 

35 to 75 cc 

Number of patients with cyanosis 

None 

Number vlth resp'ratory depression 

None 

Number with vomiting 

7 


and may sleep, after first awakening, for two or three hours With the dosage 
of tnbromoethanol used in this series we did not have any patients so com- 
pletely relaxed that a breathing tube, or "airway," was needed As a routine, 
the patient is kept on his side until after he has reacted from the anesthetic, 
this allows more freedom of breathing, since any blood and oral secretions will 
then run out of the mouth instead of being swallowed or aspirated There have 
been no cases of postoperative pulmonary complications, either immediate or 
remote Many of the children wlien operated on had a profuse amount of 
postnasal mucus, but this has led to no complications other than a continued 
cough for a short time postoperatively The source of this excessive mucus has 
almost always been hypertrophic adenoiditis We have made it a practice not to 
operate on any patient whose oral temperature is over 99 F 

The amount of ether necessary for completion of the operation vanes with 
the age and the weight of the patient In the instance of the youngest patient 
of this series, a 5 month old girl on whom adenoidectomy was performed, only 
IS cc of ether was required In large, robust adults as much as 120 cc has been 
required, though the latter amount is the exception 

Table 2 represents a one month summation of the data on which this paper 
IS based The table considers the 96 patients operated on during the month 
of July 1946 The patients listed in this month are representative of the entire 
3,042 of the senes 
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Table 3 indicates the average amount of ether administered to children of 
the 0 to 10 year group for adenoidectomy alone (72 cases) 

Table 4 indicates the average amount of ether administered to children of 
the 0 to 10 year group for tonsillectomy and adenoidectomy (1318 cases) 

No control series has been evaluated, but it is our distinct feeling that con- 
siderably less ether is needed for completion of the operation when ether anesthe- 
sia IS combined with tnbromoethanol anesthesia than when ether anesthesia alone 
IS used The time of induction is considerably less when ether anesthesia is 
combined with tnbromoethanol anesthesia than when ether anesthesia alone is used 
The average time elapsed from the start of the ether portion of the anesthetization 
until the operation is begun is four minutes and twenty seconds, and this represents 
the time for both children and adults 


Table 3 — Aveiage Amounts oj Ether Rcquued for Adenoidectomy tn Children 
111 Whom Basal Anesthesia Had Been Produced with 
Trtbromocthanol Solution U S P 


Age Group 

Av Amt of 
Ether, Cc 

Age Group 

Av Amt of 
Ether, Cc 

0 to 1 jr 

15 

6 to C yr 

28 

1 to 2 yr 

21 

6 to 7 yr 

28 

2 to 3 yr 

25 

7 to 8 yr 

so 

3 to 4 yr 

25 

8 to 9 yr 

30 

4 to 6 yr 

27 

9 to 10 yr 

82 


Table 4 — Average Amounts of Ether Required for Tonsillectomy~Adenoidectoiny 
ill Children tn Whom Basal Anesthesia Had Been Produced with 
Tnbromoethanol Solution U S P 



Av Amt of 


Av Amt of 

Age Group 

Ether. Cc 

Age Group 

Ether, Cc 

0 to 1 yr 

(None operated on) 

6 to 6 yr 

35 

1 to 2 yr 

22 

6 to 7 yr 

35 

2 to 3 yr 

20 

7 to 8 yr 

40 

3 to 4 yr 

28 

8 to 9 yr 

40 

4 to 5 yr 

32 

9 to 10 yr 

45 


Patients who are to undergo adenoidectomy or tonsillectomy-adenoidectomy 
are given a cleansing enema the evening before operation, and all are operated on 
early in the morning No sedatives are used preoperatively Postoperatively 
children are given codeine as required, while adults are given pantopon® 
(a mixture of the hydrochlorides of the opium alkaloids) as required All 
patients are hospitalized for twenty-four hours after operation 

Contraindications to the use of tnbromoethanol anesthesia as a 
basal anesthesia include dysfunction of liver or kidneys, severe cardiac 
disease, old age, shock or dehydration, sepsis, toxemia, severe pulmonary 
tuberculosis, empyema, hyperthyroidism, obesity, asthenia, cachexia, 
ileus, tumors of the colon, enteritis and acidosis We feel that morphine 
sulfate should not be administered before tnbromoethanol anesthesia 
as it may enhance respiratory depression 
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One case of allergy to tnbromoethanol has been encountered A 
6 year old boy, with no previous history of allergy, had generalized 
urticaria fifteen minutes after the administration of tnbromoethanol 
On his awakening, pruritus was severe, but a single dose of epinephrine 
hydrochloride given subcutaneously quickly relieved his symptoms 
There has been no recurrence of the urticaria m the seven months since 
operation 

SUMMARY 

An analysis of 3,042 cases in which tnbromoethanol solution 
U S P was used to produce a basal anesthesia for the removal of 
the adenoid or the tonsils and adenoid is given In all of these cases 
tnbromoethanol-ether anesthesia was administered The advantages of 
this type of general anesthesia over local anesthesia and other types 
of general anesthesia are shown The anesthetic results have been 
uniformly good, and there have been no anesthetic deaths or emergencies 
in this series The judicious use of a relatively low dosage of tribromo- 
ethanol makes this a safe, dependable procedure 

727 First National Bank Building 



USE OF THIOPENTAL SODIUM U S P (SODIUM PENTO- 
THAL®) IN OPERATIONS ON EAR, 

NOSE AND THROAT 


GILBERT E FISHER, MD 

Professor, Department of Otolaryngology and Bronchoscopy, Medical College of Alabama 

AND 

LAWRENCE S WOODLEY, MD 

Resident, Department of Otolaryngology and Bronchoscopy, Medical College of Alaboma 

BIRMINGHAM, ALA 

D uring the past five years we have used thiopental sodium U S P 
(pentothal sodium®) m 1,636 operations on the ear, nose and throat 
The unwarranted criticism of this anesthetic agent in otolaryngologic 
operations has prompted us to describe our experiences with this par- 
ticular anesthetic 

It is not our intent that thiopental sodium should replace all other 
anesthetics for operations on the ear, nose and throat, but we do maintain 
that It is highly satisfactory in those cases m which it is definitely not 
contraindicated, as determined by history, physical examination and 
laboratory findings The ease with which it is administered, the rapidity 
of its action, as contrasted with that of inhalation anesthetics, the 
absence of postanesthetic nausea and vomiting and the rapid recovery 
to the conscious state have a strong appeal to both surgeon and patient 
It seems that the chief objection to its use in throat surgery is that 
so-called laryngospasm is frequently encountered, and if it is not over- 
come at once respiratory and cardiac embarrassment will result We 
do not believe this to be true in anything like the high percentage of 
cases indicated by sOme authors We do know that thiopental sodium 
IS a powerful respiratory depressant and have come to realize that there 
is a definitely narrow margin between the abolition of cough and gag 
reflexes and depression of the respiratory center This fact was so 
strikingly impressed on one of us (G E F ) in one of the first cases 
in which we used this anesthetic that we hesitated to use it again for 
a considerable time The patient was a white man with carcinoma of 
the larynx, who had a short, fat neck, excellent teeth and an extremely 
sensitive gag reflex These factors made it practically impossible for 
us to perform laryngoscopy on him with use of local anesthesia, and 
thiopental sodium was chosen as the anesthetic agent To abolish 
the cough and gag reflex, a large amount of this drug, had to be 
administered, and the patient ceased breathing for several minutes, even 
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though the larynx and lower air passages were completely open and 
free from obstruction with the laryngoscope within the larynx The 
laryngoscope was attached to an oxygen bag and respiration reestab- 
lished The answer to this problem led us to use a local anesthetic 
for the pharynx and larynx ten minutes prior to the injection of thio- 
pental sodium We have never had a repetition of this experience since 
we began to use the local anesthetic prior to the injection of thiopental 
sodium 

We present herewith our methods of administration of thiopental 
sodium in surgical procedures on the ear, nose and throat 

TONSILLECTOMY AND ADENOIDECTOMY 

When we contemplate the use of thiopental sodium for a tonsil- 
lectomy in an adult, 100 mg of meperidine hydrochloride (demerol 
hydrochloride®), ^ gram of pantopon® (a mixture of the hydrochlorides 
of the opium alkaloids) or 2 grains (0 12 Gm ) of amobarbital sodium 
(amytal sodium®), as desired, may be given hypodermically, along with 
M .60 gram (0 4 mg ) of atropine sulfate, one hour before the time 
planned for operation These preoperative agents control parasym- 
pathetic hyperactivity and inhibit excessive salivary and mucous secre- 
tions, thereby reducing cough and constant swallowing When the 
patient is brought to the operating room, the nose is lightly sprayed 
with 1 per cent cocaine solution and the throat thoroughly sprayed with 
2 per cent tetracaine hydrochloride (pontocame hydrochloride®) 
Approximately ten minutes is allowed to elapse before thiopental sodium 
IS administered intravenously The dose cannot be calculated according 
to the patient’s weight, age or metabolic state but is adjusted entirely 
to his individual need When the intravenous anesthetic has produced 
the necessary relaxation, without respiratory embarrassment, the opera- 
tion can begin Oxygen is administered either by nasal tube or directly 
into the open mouth by means of a “hook” when operations on the 
throat are performed The intravenous anesthetic is administered very 
slowly and is not increased after a proper stage of anesthesia is obtained 
unless indicated by movement of the patient We always endeavor to 
have the patient practically awake before leaving the operating room, 
as any abnormal secretions reaching the larynx immediately after the 
operation may produce rather violent paroxysms of coughing 

We are especially careful during the course of the operation that 
no blood be allowed to accumulate in the hypopharynx or laryngeal 
orifice If this occurs, the patient is apt to cough considerably This 
complication can be avoided by elevating the foot of the table several 
inches above the head so that secretions will not gravitate to the hypo- 
pharynx Extreme care must be given to this detail, and the hypo- 
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pharynx must be constantly observed by the person using the suction 
apparatus 

When bleeding points in the tonsillar fossae and nasopharynx have 
been completely controlled, the mouth gag is removed and an airway 
inserted This is left in place until rejected by the patient 

INTRANASAL OPERATIONS 

For intranasal operation the same premedication is used The nose, 
masopharynx and throat are prepared with a local anesthetic as foi 
tonsillectomy and adenoidectomy As soon as the patient has been 
anesthetized with thiopental sodium, a pack is placed in the nasopharynx 
to keep blood from entering the pharynx An airway is then inserted 
to assure a perfectly clear air passage 

The nasal mucosa is then carefully anesthetized by 10 per cent 
cocaine solution applied with cotton-tipped applicators When the 
operation has been completed and bleeding controlled as completely as 
possible, the nose is packed in the following manner A sterile rubber 
finger cot is inserted into the nose from the vestibule 1o the sphenoid 
region, and ^4 inch (1 cm ) of plain gauze is packed snugly within the 
cot until the desired pressure is obtained The airway is then removed, 
a Davis-Crowe mouth gag inserted, the nasopharyngeal pack removed 
and the pharynx thoroughly suctioned The airway is then reinserted 
and left in place until rejected by the patient 

MASTOID OPERATION 

Prior to operations on the mastoid process, the throat is sprayed 
with 2 per cent tetracaine hydrochloride solution Thiopental sodium 
IS given in the usual manner and an airway introduced by the anesthetist 
before the operative site is prepared and draped 

Endoscopy — We use a local anesthetic for practically all laryngo- 
scopic, bronchoscopic and esophagoscopic procedures However, when a 
very apprehensive, uncooperative patient is encountered, thiopental 
sodium may have to be used in order to carry out a satisfactory examina- 
tion In such cases we prepare the patient in exactly the same manner as 
if the operation were to be performed with use of a local anesthetic, 
by thoroughly cocainizing the larynx, trachea and bronchi, prior to 
administration of thiopental sodium 

Laryngectomy and Laryngofissnre — Our technic in handling anes- 
thesia for laryngectomy is to give the usual preoperative medicaments 
one hour before operation When the patient is brought to the operating 
room, we first anesthetize the larynx and trachea with 2 per cent 
tetracaine hydrochloride and 4 per cent cocaine, as thoroughly as if 
a bronchoscopic examination under a local anesthetic were to be per- 
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formed The operative site is then thoroughly cleansed and prepared 
in the usual manner A midline incision is made and the soft tissue 
dissected under local anesthesia When the larynx and trachea have 
been skeletonized, the head of the table is lowered about 20 degrees 
and a tracheotomy is performed The patient is then given thiopental 

Opc) alive Ptocedmes Used by Authors 


Procedure No of Cases 

Tonsillectoinj and adenoidectomj 738 

Curettement of unsopliarynv 112 

Removal of nasopharyngeal tumor 9 

Mastoidectomy (simple and radical) 80 

Intranasal operations 

Submucous resection of nasal septum 229 

Ethmoidectomy and/or splieno dcctomy and nasal polypectomy 147 

Turb ncctomy for hyperplastic rhinitis 33 

Format on of nasoantral window 51 

Ethmoidectomy and formation of nasoantral window 6 

Formation of bilateral nasoantral window and adenoidectomy 1 

Submucous resection and format on of nasoantral window 1 

Submucous resection and ethmoidectomy 2 

Submucous resection and adenoidectomy 13 

Ethmoidectomy and adenoidectomy 1 

Removal of mtranasal tumor 12 

Caldwell Luc operation 28 

Removal of tumor of ma-^Illary sinus 5 

Trephination oi iiontal sinus 7 

Radical operation on frontal sinus 9 

Repair of fractured nose 12 

Packing of nasopharyn-^ and nose 3 

Removal of elongated styloid process 1 

Biopsy of tongue, soft palate, submaMllary glands, tumor in neck 13 

Removal of calculus of submaxiliary duct 7 

Removal of sublingual gland 1 

Removal of cyst of epiglottis 2 

Incision and drainage of abscesses of ear, nose and throat 11 

Suturing for postoperative hemorrhage in tonsillectomy and adenoidectomy 2 

Nasopharyngoscopic evamination, myringotomy and/or inflation of eustachian 

tubes 3 

Endoscopy * 

Bronchoscopy 13 

Laryngoscopy 11 

Esophagoseopy 17 

Laryngofissure 22 

Larj ngectomj 28 

Biopsj of hypopharyngeal tumor 6 


* In contrast, 2,099 endoscopic operations were performed with use of a local anesthetic 
during the same period 

sodium, and the trachea and larynx above the tracheotomy tube are 
packed lightly with ribbon gauze so that no blood or secretions from 
above will pass down the trachea, past the tube and into the lung 
The larynx and epiglottis are then removed and the defect closed 

When laryngofissure is to be done, the patient’s larynx and trachea 
are cocainized in the manner described, and all dissection of soft tissue 
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done with the use of a local anesthetic The patient is given thio- 
pental sodium from the time the larynx is opened until the operation 
has been completed 

The table indicates the different operative procedures carried out 
on our patients 

We do not use thiopental sodium m operations on the ear, nose 
and thioat of children under 15 years of age unless the child is unusually 
large for his age For younger children we use ether exclusively 

A total of 717 operations were performed from Sept 1, 1943, until 
May 1, 1948, at St Vincent’s Hospital by one of us (G E F ) , 889 
operations were performed from Jan 1, 1943 to June 15, 1948 by us 
at the Jefferson-Hillman Hospital of the Medical College ot Alabama 
iSTo death from anesthesia occurred in this senes of 1 636 operations 
with thiopental sodium as the anesthetic 



RADIUM AND THE LYMPHOID TISSUE OF THE 
NASOPHARYNX AND PHARYNX 

A New Universal Applicator 

WALLACE MORRISON, MD 
NEW YORK 

TN THE brief discussion that follows I propose to limit my remarks to 

the practice of using the ionizing radiation of radium in the naso- 
pharynx and pharynx for the reduction of lymphoid tissue causing 
definite symptoms The difficulties of the complete surgical removal 
of such tissue make such radiation not only the most convenient but the 
most efficient means of treatment 

IONIZING IIADIATION 

Radium and its emanation, radon, have exactly the same charac- 
teristics in that they constantly emit three types of radiation 1 
Alpha lays, which are positively charged helium nuclei, since these 
cannot pass through the wall of the Monel metal capsule used in treat- 
ment, they require no further consideration 2 Beta rays, comprising 
about 80 per cent of the radiation, which are negatively charged 
electrons of varying high speeds up to that of light , their chief charac- 
teristic IS their comparatively mild ability to penetrate living tissue, it 
is estimated that 93 per cent are absorbed and exert their effects in 
the first centimetei of tissue 3 Gamma rays, foiming about 20 per 
cent of the radiation, which are composed of electrons having no electric 
charge, moving with the speed of light and having a very short wave- 
length, they are exceedingly penetiative, some passing through 12 
inches (30 5 cm ) of solid lead, when they are stopped in the tissues 
they scatter electrons which act like the beta ra 3 '^s and thus ionize tissue 
cells 

For compaiison, one may note that the modern x-ray tube emits (1) 
cathode rays which are essentially the same in physical characteiistics 
and biologic effects as the beta rays of radium and (2) gamma rays 
which are exactly similar to those of radium Thus it is readily under- 
stood that the roentgen rays of the x-ray tube and the beta and gamma 
rays of radium and radon produce exactly the same effects in living 
tissues The rays are absorbed by tissue cells, and the energy' thus 

Read at the meeting of the American Laryngological Association in New York, 
Maj 16, 1949 
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released ionizes the living cells and causes their gradual death Tissues 
vary greatly in their sensitivity to such radiation, it is fortunate that 
the small round lymphoid cell which is the chief component of adenoid 
tissue IS fairly radiosensitive, especially when it is newly formed m a 
germinal center of lymphoid tissue It is on this greater sensitivity of the 
lymphoid cells as compared with the epithelial and connective tissue 
cells also present that radiation therapy is based The total effect of 
properly administered radiation is a slow reduction in the size of smaller 
masses of lymphoid tissue, so that they flatten and become much thinner, 
and any folds, pits or crevices in the tissue are widely opened or com- 
pletely obliterated 


THE STANDARD RADIUM APPLICATOR 

The present day method of using radium in the nasopharynx 
includes the employment of the Monel metal capsule, which is 25 mm 
long, with walls 0 3 mm thick, and which contains in its 15 mm center 
section 50 mg of pure radium sulfate This capsule is brazed to a stiff 
brass rod and has a small handle It is passed along the floor of the 
nose until the capsule is in the nasopharynx in close contact with the 
opening of the eustachian tube and the area just posterior to this opening. 
The radiation is essentially beta radiation of comparatively low penetra- 
tion The action is directly on adjacent lymphoid tissue without the 
interposition of any tissue except the overlying epithelium It is this 
directness of application and action which constitutes the great advantage 
of radium irradiation over roentgen irradiation of the lymphoid tissue 
of the nasopharynx and pharynx Since the roentgen rays must be 
applied from outside the head, much normal tissue is exposed to the 
rays as they pass, before the lymphoid tissue is reached, and the over- 
lying skin IS most heavily acted on by the radiation Radium applied 
in the nasopharj-nx would seem far preferable, as more effective, more 
readily controlled and with no greater danger than external roentgen 
radiation 

RADIUM DOSAGE IN THE NASOPHARYNX 

Accurate measurements of the radiation from the Monel metal 
capsule are not easy to make Measurements of the surface action 
based on the fogging of photographic film are reasonably accurate, but 
the dosage reaching the depths of living tissue can only be estimated 
mathematically Schulz and Robbins ^ stated that the standard appli- 
cator yields about 150 roentgens (r) per minute at the tissue surface 
This IS reduced to about 47 r per minute at a depth of 2 mm and to only 
10 5 r per minute 5 mm below the surface This amounts to about 1,800 
r to the surface tissues in close contact with the center area of the 


1 Schulz, M D , and Robbins, L L Tr Am Acad Ophth 53 243, 1949 
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apphcatoi in the usual twelve minute treatment This dose approxi- 
mates 800 r 1 mm below the surface This is greater than the usual 
dose of roentgen rays when they are given m the amount of 125 r to 
each of two skin areas on each side of the head, and the administration 
repeated in one week, approximating in all about 1,000 r It is thus 
evident that in using the radium capsule one is applying a fairly heavy 
dose to the surface tissues 

Cl owe and others har'^e estimated that with the 50 mg applicator 
the maximum standard dose is attained in twelve minutes A great 
number of clinical tests with this dose reveal that it is well below the 
erythema dose m the nasopharynx Such a dose may be safel}'- repeated 
after an interval of two weeks if no clinical reaction follows the first 
treatment Three or four such treatments may be given in one series, 
at the same interval of two weeks No further doses should be given 
for at least six months, and then only aftei careful determination that 
theie IS a real need for further treatment 

THE USES OF RADIUM IN THE NASOPHARYNX 

Radium irradiation of the lymphoid tissue of the nasopharynx is 
used for 1 Recurrent aero-otitis media Thousands of adults were 
ti eated by this method in the armed services in the last war ® The 
results -were almost uniformly successful in preventing further attacks 
and similar effects have been leported quite widely on a much smaller 
scale in civilian practice 

2 Recurrent acute catairhal otitis media in children after adenoid- 
ectomy, and in adults with visible lymphoid tissue in the nasopharynx 
near the eustachian tube The reduction of the lymphoid tissue lessens 
the likelihood that further attacks of acute otitis will occur whenever 
the nasopharynx becomes inflamed 

3 Mild high tone deafness in children who have visible but small 
amounts of lymphoid tissue in the nasopharynx about the eustachian 
tube after adenoidectomy Crowe and others ® have noted quite satis- 
factory results 

4 Prevention of recurrent secondary bacterial infections of the 
middle ears and paranasal sinuses following virus infection of the upper 
respirator}'- tract in children with nasopharyngeal lymphoid tissue after 
adenoidectomy The radiation reduces the size and thickness of the 
lymphoid tissue and thus opens the folds, pits or actual crypts 
in the tissue, in which it seems probable that bacterial secondary invaders 
are harbored Crowe and others * have been doing this sort of preven- 

2 Aero-Otihs Control Program of Army Air Forces Report, Ann Otol , 
Rhin & Laryng 54 649, 1945 

3 Crowe, S J, and others Bull Johns Hopkins Hosp 83 383, 1948 
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tive treatment for more than twenty years, and their reports m the mam 
are quite favorable Whether such radium treatment may also be 
helpful in some adults with definitely visible, irregular lymphoid tissue, 
who suffer the same type of recurrent acute bacterial infection of the 
middle ears or sinuses as complications of virus invasions is a problem 
that is now being investigated It will be a considerable peiiod before 
results can be fully measured 

5 Prevention of recurrent acute exacerbation due to infection ascend- 
ing through the eustachian tube from visible lymphoid tissue in the 
nasopharynx in chronic purulent otitis media with central perforation 
of the tympanic membrane, by reducing the source of the acute infection 
in the nasopharynx The same method may be of practical use in 
cases of marginal perforation of the tympanic membrane with possible 
cholesteatoma, if surgical treatment of these dangerous infections of the 
middle ear is refused 

THE USE OF RADIUM IN THE PHARYNX 

Radium irradiation of the pharynx is proposed for the i eduction 
of hypertrophy with the consequent chronic infection of the lateral 
pharyngeal bands and pharyngeal lymphoid follicles, which harbor 
bacteria within their pits and folds These structures often enlarge 
after tonsillectomy and adenoidectomy in children and are common in 
adults who have undergone tonsillectomy or in those who have recurrent 
acute sore throat or chronic pharyngeal inflammation centeimg about 
these lymphoid bands and patches, when the tonsils are not involved as a 
cause Up to the present time I have not been aware of any suitable 
applicator for such treatment, the flexible applicator to be piesented 
will make this type of therapy most easy 

CONTRAINDICATIONS TO THE USE OF RADIUM 

Radium should not be used in the nasopharynx for (1) deafness in 
children when there is a marked high tone loss, especially when the 
bone conduction loss determined from the audiogram is at or greater 
than 30 decibels for the same high tones , such children have a true nerve 
deafness and will almost certainly not be benefited by radium , (2) nerve 
deafness in adults , (3) otosclerosis , (4) chronic purulent otitis media 
without acute exaceibations or in those who have minimal nasophai 3 mgeal 
lymphoid tissue , (5) any condition in which there is any trace of atiophy 
of the mucosa of the nasal cavities, the nasopharynx or the pharynx, (6) 
such localized lesions as congenital pits, bursas and cysts in the adult 
nasopharynx , other treatment is essential in such conditions 

Relative contraindications to the use of radium are ( 1 ) i ecent acute 
infection of the upper respiratory tract, (2) recent acute otitis media oi 
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acute exacerbation of chronic purulent otitis, (3) presence of large 
masses of lymphoid tissue m the nasopharynx — such tissue must first he 
reduced as much as possible by appropriate surgical removal, beta 
radiation can produce satisfactory effects only when applied to com- 
paratively thin lymphoid tissue, because of the low penetrating power , (4) 
recent radium of roentgen irradiation of the head or of the naso- 
pharynx 

THE ABUSE OF RADIUM THERAPY 

It should be clear that the proper use of this powerful agent rests 
squarely on an accurate diagnosis in which one has determined that the 
visible lymphoid tissue is present in small to moderate amounts only 
Such a diagnosis calls foi skilful use of the postnasal mirror or the 
electric nasopharyngoscope or both Any one without the necessary 
training, skill and experience to make such an accurate diagnosis should 
not be using radium in the nasopharynx When radium is used foi 
conditions m the ear, it is further necessary to determine first the exact 
nature of the aural changes and to interpret any loss of hearing shown 
in the audiogram , any one who cannot properly do this should not be 
using radium 

It would seem proper m the light of this hinging of the use of radium 
on a careful and accurate diagnosis that radium applicatois should be m 
the possession only of qualified otolar}mgologists and that their issuance 
to others should not be allowed Even when the diagnosis has been made 
by an otolaryngologist, he must most carefully supervise radium treat- 
ment given under his direction by an assistant or a nurse 

The indiscnmmate use of radium is to be condemned, especially if 
the patients are adults, or if it is a mere routine after adenoidectomy in 
children Radium is being used by some without an accurate diagnosis 
for such vague purposes as to “prevent colds,” to “cure” what Proetz 
has called the great American nightmare, postnasal drip, and for 
tinnitus and deafness which are clearly due to disturbances of the 
internal ear or to otosclerosis, and even routinely whenever there is a 
little patch or two of atrophic lymphoid tissue somewhere in the naso- 
pharynx Radium is a powerful agent, to be most carefully used, since 
its potential dangers are not yet fully known 

THE DANGERS IN THE USE OF RADIUM 

The dangers in the use of the Monel metal applicator are those 
involving, first, the operator, such as 

1 The incomprehensible accident of carrying the bare applicator in 
the pocket, with burning of the skin 

2 The insidious damage done to the fingers by repeated small doses, 
which can lead to atrophy of the skin and nails and possibly much later 
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to ulceration and epithelioma The applicator is said by Schulz and 
Robbins ^ to have an ionizing radiation of 10 r per hour at the end of 
the handle, while half way down this dose is quadrupled The appli- 
cator when out of its lead safe must always be handled with dispatch, and 
the capsule never touched with the fingers A long-handled brush 
must be used to cleanse the applicator after use If many treatments are 
being given the wearing of lead rubber x-ray gloves is advisable 

3 Damaging of the hemopoietic system with production of anemia 
and leukopenia by long-continued exposure to very small amounts of the 
gamma radiation Schulz and Robbins ^ stated that a total body irradia- 
tion of only 0 1 r per day is now considered to be the tolerance level for 
the blood-forming organs The 50 mg applicator requires 2 cm of 
lead to reduce the gamma radiation, to this level at a distance of 1 meter, 
and 7 cm of lead at 0 5 meter The applicator must always be stored 
in Its carefuly closed lead safe 20 feet (6 meters) or more from any one 
such as secretary, nurse or doctor who may be exposed through the 
usual eight hour day The operator should retire from the treatment 
room during the time the applicator is in the nasopharynx, although 
some means of quick recall must be provided when necessary The 
mother or other relative should stand by the child during treatment for 
reassurance and control, rather than the operator 

4 Since the gonads are highly sensitive to ionizing radiation, it is 
usually advisable when many treatments are being given for the operator 
to wear a lead rubber apron as in fluoroscopy At all times it must be 
remembered that distance is the best protection against damage due to 
repeated, though small, exposuies 

Dangers to the patient are 1 An acute overdose with local erythema, 
edema or blistering This must always be prevented by the most careful 
timing of each dose and by maintaining close control of the patient 
during the treatment 2 Late effects such as atrophy of the mucosa, 
telangiectasis, ulceration and perhaps even cancer These should never 
occur if the doses given are always well below possible erythema levels 
and the method is not abused by giving more than three or four treat- 
ments in any one series, by failing to see that they are carefully spaced, 
and by administering more than one such series in six to twelve months 

A NEW UNIVERSAL NASOPHARYNGEAL AND PHARYNGEAL RADIUM 

APPLICATOR 

I Wish to present a new type of flexible radium applicator It is 
of the same general measurements as the standard rigid applicatoi 
except that the cannula has a little greater diameter (fig 1) , it will 
nevertheless slip through all but very badly obstructed nasal chambers 
It consists of a rigid, straight cannula having a conical handle with an 
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indicating iing The terminal 7 5 cm of the opeiative end is made of a 
flat flexible spiial spiing, into the fiee end of which the standard 25 mm 
Monel metal radium capsule is firmly fixed A heavy straight wiie 
stylet IS provided 

When the wiie stylet is in place within the cannula, the applicator is 
straight and rigid and can be used in the way in which the piesent 
standard applicatoi is employed (fig 2 A) This will adequatel} reach 
lymphoid tissue in and immediately about the orifice of the eustachian 
tube and the area just posterioi to the oiifice When there is lymphoid 
tissue above and behind (fig 2 B) or below and behind the orifice 
(fig 2 C), the withdiawal of a pait of the wire stylet allows the natural 
cuive of the spiral spiing of the universal applicator to bring the radium 
capsule into really close contact with such tissue Since close contact 
IS required foi the full ionizing effect of any calculated dose of radiation 



Fig 1 — The standard and the new univeisal nasopharyngeal radium applicator 
The standard applicator (upper one) is a rigid instrument The new applicator 
(lower one) is a flexible applicator, shown with its wire stylet in situ 


the flexible applicator offers advantages that are impossible with the 
rigid applicator The manufacturers of the standard applicatoi stionglv 
advise against bending the brass rod m endeavors to more nearty reach 
areas other than the mouth of the eustachian tube, for feai that the 
ladium capsule may be opened by so doing and the radium scattered 
The flexible applicator enables one to reach any lymphoid tissue in the 
nasopharynx without making such precaution necessary 

A further great advantage of the flexible applicator is that it allows 
for the first time accurate and comfortable irradiation of the lateial 
pharyngeal bands and pharjmgeal follicles Under mild local anesthesia 
of the floor of the nose and the side of the pharjmx, the applicator with 
Its stylet m situ is passed into the nasopharynx through the nose, with 
the indicating ring turned down ffig 3) Withdrawal of the stjdet 
complete!} out of the flexible portion allows this portion to turn thi ough 
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Fig 2 — The new universal applicator in use A, for lymphoid tissue that is in or just posterior to the orifice of the 
custachian tube B, for lymphoid tissue that is above and behind the orifice, in Rosemuller’s fossa C, for lym- 
phoid tissue tint IS below and behind the orifice D, for the lowei portion of the lateral pharyngeal band 
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a right angle, so that it lies with the radium capsule m close contact with 
the lateral band throughout most of its length 

At present an initial treatment of six minutes is given on each side 
Later, treatments of eight minutes are given at intervals of two weeks 
if there has been no visible reaction or soreness after the first irradiation 
of the tissue From three to five such treatments are given , the number 
will depend on the thickness and the width of the lateral bands and on 
the effect of previous treatments 

The method offers gradual reduction of the size of these structures 
by a technic that is easy and comfortable for the patient The action 
IS so much more direct and controllable than that of external roentgen 
radiation that it seems greatly preferable While the lateral bands 
and pharyngeal follicles should always be punched or dissected off 
during adenoidectomy in children, this operation has never been widely 
accepted for adults This is probably because of the demand made on 
the cooperation of the patient if the operation is done under local 
anesthesia, and a natural reluctance to use general anesthesia for such a 
comparatively minor procedure The pharyngeal bands and patches can 
also be removed by piecemeal electrocoagulation, but time has shown 
that the process is slow, recurrently painful and often marked by 
repeated secondary bleeding 

SUMMARY 

The rationale, the technic, the purposes and the contraindications, 
the abuses and the dangers of the nasopharyngeal employment of the 
standard Monel metal radium applicator are briefly discussed 

A new type of flexible applicator is presented by which practically 
any area of the nasopharynx can be easily reached for accurate dosage, 
and which can also be used to apply radiation to the lateral pharyngeal 
lymphoid bands and patches with accuracy and ease 

140 East Fifty-Fourth Street 

Note — The metal cannula for the universal applicator is made by G S Pilling 
& Sons, of Philadelphia The radium capsule is supplied and attached by the 
Radium Chemical Company, of New York Mr George Loftus, of the Radium 
Chemical Company, helped in the development of the new applicator 
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the usual amyloid stains and the absence of a demonstrable underlying 
cause Secondary amyloidosis has been considered to be a fairly com- 
mon condition ® According to Lindsay,®® Eisen ®'’ and Iverson and 
Morrison,® less than 50 cases of primary systemic amyloidosis had been 
reported up to the period covered by this study (1946-1948) Atlanson " 
demonstrated the presence of amyloidosis in 40 of 643 cases of multiple 
myeloma Brunsting and MacDonald ® presented 4 additional cases and 
implied a similarity between Bence Jones protein and amyloid Kolff 
and Dhont ® discussed theoretic considerations concerned with the rela- 
tion of plasma cells to amyloid deposits The frequency of primary 
amyloid deposits in the upper air passages is referred to later Primary 
idiopathic amyloid deposits have also been observed to be confined at 
times to other areas of the body Thus,’’ cases of primary amyloid 
tumors of the urinary bladder have been reported, according to Purcell 
and Brown Isolated amyloid deposits in the skin were demonstrated 
by postmortem study in Greenbaum and Bauer’s case The cause of 
amyloid accumulation remains obscure The deposition occurs mainly 
in relation to smooth muscle fibers and connective tissue of the blood 
vessels and their immediate environs Several workers have mentioned 
the possible role of hypersensitivity as a background for primary 
amyloid deposition 

Kramer and Som differentiated four groups of tumor-like deposits 
of amyloid in the upper air passages local deposits secondarily within 
neoplasms or areas of chronic inflammation, local deposits that consti- 

5 Selikoff, I J Diagnosis of Generalized Amyloidosis by the Congo Red 
Test Definite Diagnostic Criteria, Am J M Sc 213 719-727, 1947 

6 Iverson, L , and Morrison, A B Primary Systemic Amyloidosis, Arch 
Path 45 1-20 (Jan) 1948 

7 Atkinson, F R B Multiple Myelomata, M Press 195 312, 1937 

8 Brunsting, L A , and MacDonald, I D Primary Systematized Amyloi- 
dosis with Macroglossia A Syndrome Related to Bence Jones Proteinuria and 
Myeloma, Proc Staff Meet , Mayo Clin 22 67-70, 1947 

9 Kolff, W J , and Dhont, J Plasmocytoma (Multiple Myelomas, Kahler’s 
Disease), and Its Attendant Disturbances in the Protein Metabolism, Am J M Sc 
215 405-410, 1948 

10 Purcell, H , and Brown, C E Localized Amyloidosis of the Urinary 
Bladder, U S Nav M Bull 46 1607-1610, 1946 

11 Greenbaum, S S , and Bauer, J T Primary Lichen Amyloidosis Report 
of Necropsy, Arch Dermat & Syph 55 251-255 (Feb ) 1947 

12 (o) Lindsay ==<= (b) Atkinson (c) Letterer, E , cited by Kolff and Dhont ® 
(d) Teilum, G Allergic Hyperglobulmosis and Hyolinosis (Paramyloidosis) in 
the Reticulo-Endothelial System in Boeck’s Sarcoid and Other Conditions A 
Morphologic Immunity Reaction, Am J Path 24 389-408, 1948 

13 Kramer, R, and Som, M L Local Tumor-Like Deposits of Amyloid in 
the Larynx Report of Case with Review of Literature, Arch Otolaryng 21 324- 
334 (March) 1935 
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tute part of the usual secondary amyloidosis, local deposits as part of 
the picture of generalized primary amyloidosis, and idiopathic, or pri- 
mary, amyloid deposits These workers reviewed the subject of idio- 
pathic, or primary, amyloid deposits in the upper air passages and 
observed the following distributional frequency in the 95 reported cases 
at that time larynx, 36 cases (37 8 per cent) , tongue, 16 cases (16 8 
per cent) , trachea, 13 cases (13 8 per cent), and other sites, including 
the nose, pharynx, mouth and lungs, 30 cases (31 6 per cent) The 
greatest number of cases occurred in the sixth decade of life Two 
additional cases of idiopathic amyloid deposits of the larynx have been 
encountered since the report of Kramer and Som In Figi’s case 
dyspnea was prominent 



Case 1 — A man aged 39, a railroad switchman, complained of hoarseness and 
difficulty m swallowing for four months, which had become more marked during 
the past month There were no other complaints, and the physical examination 
showed no abnormalities, except for a small firm red tumor at the anterior end of 
the left vocal cord This lesion was removed by direct laryngoscopy 

Microscopic examination revealed a polypoid mass, partly covered b> thick 
and thin segments of stratified squamous epithelium which showed keratmization 
Heavi amyloid deposits were observed in the tvall of and around the blood vessels 

14 (a) Clerf, L H Amyloid Tumor of the Larynx, Arch Otolan ng 36 377- 
380 (Sept ) 1942 (6) Figi, F A Excision of Amyloid Tumor of the Larynx 
and Skin Graft Report of a Case, Proc Staff Meet , Mayo Clin 17 239-240, 1942 
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Frequently, the amyloid masses protruded into the lumen of the blood vessels, 
pushing the endothelium before them and forming polypoid invaginations At 
focal areas fibers of connective tissue were teased out, and these fibers were 
edematous m appearance and showed fibrinoid and granular degeneration Multiple 
small recent hemorrhages were noted, at times around the amyloid Hemosiderin 
deposits were present A small ulcei was noted on one side 

Case 2 — A man aged 36, an automobile dealer, complained of having to clear 
his throat at frequent intervals and of hoarseness of five months’ duration The 
only other complaint was buinmg of the eyes for ten days The physical examina- 
tion disclosed nothing abnormal, except for a small reddish tumor, 3 mm in 
diameter, of the right vocal cord at the junction of the anterior and middle thirds 
The cord was freely movable The tumor was removed under direct vision 

Microscopic examination revealed a polypoid mass covered by thin, stratified 
squamous epithelium, which showed keratmization The small blood vessels near 



the epithelium were dilated with blood (hyperemia) The amyloid was deposited 
in and around the blood vessels Focal fibrinoid degeneration of the connective 
tissue was noted Small, recent hemorrhages and hemosiderin deposits were noted 
Case 3 — A man aged 50, rancher and smoker, had complained of hoarseness 
for one year The hoarseness varied in intensity but never disappeared There 
were no other complaints The physical examination disclosed nothing abnormal 
except for red, pedunculated tumors attached to the inferior surfaces of the vocal 
cords anteriorly and to the left Portions of these masses were removed on the 
first occasion, and the remainder was removed three months later 

Microscopic examination of the first specimen revealed polypoid masses partly 
covered by a thin, atrophic, keratinizing stratified squamous epithelium The 
mam substance of the masses consisted of amyloid deposits in and about the blood 
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Fig 3 (case 3) — A, higher magnification, showing amyloid in the wall of blood 
vessels and in the immediate environs Notice how the bloodvessels are collapsed and 
compressed Connective tissue cells remain entrapped in focal areas In other 
areas these cells are absent, leaving lacuna-like spaces, X 266 B, polypoid 
invagination of a blood vessel Notice the intact endothelial covering of the masses 
and the thrombus-hke cross section to the left The ad 30 inmg connective tissue is 
edematous, frayed and somewhat granular (fibrinoid) A smaller blood vessel 
shows amyloid confined within its wall, x 266 
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\essels Poljpoid invagination of the blood vessels was prominent and in cross 
sections resembled thrombotic masses The blood vessels near the epithelium were 
dilated and filled with blood (hyperemia) The hyaline amyloid masses contained 
multiple lacuna-like spaces, apparently foci, where connective tissue or cells of blood 
vessel walls had been accommodated Scattered recent interstitial hemorrhages 



Fig 4 (case 4) — A, bulging of the mucosa due to subjacent amyloid deposits 
The epithelium is atrophic and shows keratinization Notice the irregular dis- 
tribution of the amyloid masses and the zone of vascular connective tissue between 
the amjloid and the epithelium At the center near the epithelium a crescein- 
shaped blood vessel shows recent hemorrhage into amyloid deposits in its uall, 
X 66 B, higher magnification, showing fibrinoid degeneration of the connectne 
tissue (frajing, smudgmess, granularity) and a recent hemorrhage, X 466 
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A\ere noted Foci of granular and edematous and fibrinoid degeneration of the 
connective tissue were numerous In these areas mild leukocytic infiltration was 
noted One small ulcer with rolled edges was present Hemosiderin deposits 
were prominent below the ulcer 

The second specimen revealed ulceration and subacute inflammation The 
remaining epithelium showed hyperplasia and hyperkeratosis Fibrinoid degenera- 
tion of the connective tissue was prominent in the areas adjacent to the amyloid 
deposits The amyloid was again noted in the wall of and about the blood vessels 

Case 4 — A man aged 45, salesman and smoker, had been hoarse for two months 
There were no other complaints The examination showed no abnormalities exceot 
for a small reddish tumor, about 3 mm m diameter, attached to the left vocal 
cord near the anterior commissure 



Microscopic examination of the specimen revealed a polypoid mass, partlj^ 
covered by keratinizing stratified squamous epithelium, which showed hyperplastic 
and atrophic zones Amyloid m and around the blood vessels was noted to con- 
stitute most of the mass Polypoid invagination of the vessels by the amyloid 
was frequent Ulceration and subacute inflammation were present on one side 
Other findings included recent hemorrhages, hemosiderin deposits and fibrinoid 
degeneration of the connective tissue 

Case S — A man aged 53, railroad switchman and smoker, complained of 
hoarseness of eight months’ duration The patient had had three colds and a 
periodic, nonproductive cough during the preceding year Urinalysis showed fre- 
quent In aline and granular casts and 75 mg per hundred cubic centimeters of 
protein The onh other positive finding was that of a red nodule, about 3 mm in 
diameter, at the junction of the anterior and middle thirds of the right \ocal cord 
The nodule uas remored with biting forceps 
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Microscopic examination revealed a rounded mass almost filled with amyloid 
deposits in and about the blood vessels The amyloid contained many lacuna-hke 
spaces Polypoid invagination of the blood vessels by the amyloid was prominent 
Hemosiderin deposits were scattered 

COMMENT 

Amyloid deposits in the larynx have been observed in 5 cases over 
a period of twenty-four months m a surgical pathology service associated 
with two laryngology services During the same period specimens 
from 31 lar3mgeal lesions weie examined These figures tend to agree 
with Beavis’ ^ contention that this lesion is perhaps not as rare as one 
gathers from the frequency of reports 

The main complaint of hoarseness of several months’ duration 
indicates a need of differentiating this lesion from neoplasms of the 
larynx All subjects in the present report were men, and the ages 


Chntcal Data on Cases of Pitmary Amyloid Deposits m the Latynv 


Case 

Age, 

Yr 

Sex 

Occupation 

l/ocation 

Symptoms 

1 

39 

M 

Railroad 

switchman 

Anterior end, left vocal cord 

Hoarseness, 

increasing 

2 

36 

M 

Automobile 

dealer 

Right vocal cord, junction of 
anterior and middle thirds 

Hoarseness, frequent 
clearing of throat 

S 

50 

M 

Rancher 

Inferior surface of both vocal 
cords anteriorly 

Hoarseness, vary ing 
intensity 

4 

45 

M 

Salesman 

Left vocal cord anteriorly 

Hoarseness, pro 
gressive 

5 

53 

M 

Railroad 

switchman 

Right vocal cord, junction of 
anterior and middle thirds 

Hoarseness, recent 


ranged from 36 to 53 years (table) The occupations and personal 
habits did not appear to throw any light on the cause of this condition 
All patients presented no other complaints The findings in the urine 
of 1 subject were indicative of a nephropathy, but no other index of 
systemic amyloidosis was encountered The cases in this senes, there- 
fore, seemed to belong to the category of primary amyloid deposits in 
the larynx 

These lesions in the larynx were of a polypoid nature and were 
associated with some segment of one or both vocal cords Grossly, 
these were small red nodular masses All lesions revealed certain 
similar patterns The overlying epithelium was stretched and atrophic 
for the most part, but in foci exhibited hyperplasia Keratinization was 
present on each occasion The amyloid deposits constituted the main 
bulk of these masses The amyloid was deposited in focal areas that 
tended to become confluent These areas represented vascular zones, the 
amyloid seeming to accumulate in the vessel wall and adjoining connec- 
tive tissue At times remnants of blood vessels could be seen collapsed 
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within the amyloid masses Another feature of the amyloid was the 
presence of multiple lacuna-like spaces, which apparently formerly 
accommodated connective tissue cells The bulging of the amyloid into 
the lumen of the vessel, pushing the endothelium before it, produced 
characteristic polypoid invaginations m each case At times cross sec- 
tions of these polypoid invaginations resembled thrombotic masses of 
amyloid 

The amyloid extended to subepithelial zones, but m all specimens a 
vascular connective tissue remained interposed between the amyloid and 
the epithelium at varying microscopic intervals These blood vessels 
were well distended with blood Thus, the hyperemia accounted at 
least in part for the reddish appearance of these masses, as seen by 
clinical visualization of the larynx Recent microscopic hemorrhages 
were noted in 4 of the 5 cases, and hemosiderin deposits were piesent 
m all cases The extravasated red blood cells were present m the con- 
nective tissue between amyloid masses These areas of remaining 
connective tissue displayed prominent changes The collagen fibers were 
teased out in the manner of an edematous area, and these teased fibers 
showed the granularity and the smudgy, eosinophilic, wavy appearance 
of fibrinoid degeneration Scattered neutrophils and lymphocytes were 
noted in some areas The blood vessels in these areas showed similar 
degenerative changes of their walls (edema, separation and “smudgy” 
change) Early amyloid deposits were at times noted in these zones 

Microscopic ulceration was observed m 3 of the 5 cases In 1 case 
subacute inflammation extended from the ulcer base into the mass The 
vascular and connective tissue degeneration together with the obvious 
trauma associated with movements of the vocal cords apparently con- 
stitute an adequate explanation for both recent and old hemorrhages 
and the ulcerations 

It IS still too early to determine the outcome m these cases, both 
as to local recurrences and possible subsequent systemic manifestations 
For periods up to twenty-four months these patients have not returned 
with the same complaints Only 1 patient required two operations for 
complete removal The other lesions were of minor proportions, causing 
functional disturbance by their special position only 

Other observers have noted the development of systemic or diffuse 
primary amyloidosis following what appeared earlier as a typical prim- 
ary, or idiopathic, lesion of the upper air passages It would seem, then, 
that the separation of the local nodular deposits from the systemic or 
disseminated deposition is not necessarily clearcut So far the reports of 
the focal form have exceeded the cases of the systemic (disseminated) 
form by at least a factor of 2 
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Huebschmann discussed fibrinoid changes in these lesions In 
oui cases this feature was striking in each instance At times the 
smudgy, eosinophilic appearance of the connective tissue suggested the 
early phases of amyloid deposition Therefore, it appeared that collagen 
degeneration constituted an integral part of the local process The 
hemorrhages seemed partially related to a similar disintegration of the 
walls of the small blood vessels of the area 

It would seem that primary amyloid deposition may follow a pat- 
tern not unlike that of other mesenchymal diseases Thus, there is a 
local form and a systemic or disseminated form, the former being more 
pi evalent The true relationship between these two forms has not been 
established Moreover, fibrinoid degeneration of the adjoining con- 
nective tissue, at least at times, constitutes a part of the local process 
This feature may not have any specific connotation, as emphasized by 
Baehr and Pollack,^® but should be appraised further 

SUMMARY 

Five additional cases of primary nodular (idiopathic) amyloid 
deposits of the larynx ai e reported 

In a brief review of articles on amyloid deposits, emphasis is placed 
on classification and frequency of reports of each type 

The microscopic appearance of the lesions is discussed , the histologic 
features conform with reports in the literature except that the association 
of fibrinoid degeneration of collagen was more striking in these cases 
Primary amyloid deposits may be local or systemic (disseminated) 
The exact relationship between these two forms is not established at 
present, but, according to reports, may follow a pattern similar to that 
of other diseases involving mesenchymal structures 

Dr C E Gordon furnished the accompanying photomicrographs 
3301 Junius Street (1) 

15 Huebschmann, P Ueber Kehlkopfnotchen mit sogenannten “amyloiden” 
Einlagerungen, Virchows Arch f path Anat 275 698-710, 1930 

16 Baehr, G, and Pollack, A D Disseminated Lupus Erythematosus and 
Diffuse Scleroderma, JAMA 134 1169 (Aug 2) 1947 



MONOSTOTIC FIBROUS DYSPLASIA 

Report of Two Cases 

COLONEL S L COOKE 
MEDICAL CORPS, UNITED STATES ARMY 
AND 

w H POWERS, 

OAK PARK, ILL 

F ibrous dysplasia is ^ bemgn tumor which may involve one, 
several or many bones The osseous lesion is basically composed 
of fibrous connective tissue, throughout which are scattered irregularly 
shaped trabeculae of primitive bone This name was first suggested 
by Louis Lichtenstein ^ in 1938 in an attempt to clarify the existing 
confusion regarding fibro-osseous disease Previous to this time as 
many as thirty-three different titles had been used to describe this 
entity Among the commonest are osteitis fibrosa, giant cell tumor, 
ossifying fibroma, fibrosarcoma, osteodystrophy, osteoid osteoma, fibroma, 
fibroseptic disease of bone and a form of von Recklinghausen’s disease 
of bone From the numerous titles used to describe fibrous dysplasia, it 
IS readily seen that this lesion is not a rarity, however, owing to the 
comparatively recent recognition of this disease entity, many clinicians 
are relatively unfamiliar with it This fact, as well as the fact that 
only 9 cases in which the maxilla was involved and 3 cases in which 
the frontal bone was involved have been reported under the title fibious 
dysplasia, suggests reason for publication of this article 

REPORT OF CASES 

Case 1 — The patient was a white soldier aged 18 In September 1944, his 
first right upper molar tooth was extracted, and a piece of the alveolar margin 
was removed with the tooth On further inspection, a swelling was discovered 
over the right side of the maxilla and the right upper alveolar margin The 
patient w'as advised to consult an oral surgeon In June 1946, he entered the Army 
and iminediatelj" applied for admission to paratroopers’ school On preliminary 
examination, the swelling was again observed He was then sent to a general 
hospital, where examination revealed no abnormality except for the swelling 
oier the maxilla and the alveolar margin Roentgenograms of the right maxilla 

*Formerly Captain, Medical Corps, Army of the United States 

From the Otolaryngology Section, Walter Reed General Hospital, Army 
iMedical Center, Washington, D C 

1 Lichtenstein, L Pol>ostotic Fibrous Dysplasia Arch Sure 36 874-898 
(Maj) 1938 
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revealed the antrum to be almost completely filled with soft tissue Laboratory 
tests revealed no abnormalities A clinical diagnosis of giant cell tumor was made 
On Aug 6, 1946, through a Caldwell-Luc approach, a section of bone approxi- 
mately Vi inch square (1 cm ) was chise’ed out of the right maxillary sinus 
The antrum was curetted and the remaining tissue removed Grossly, the patho- 
logic specimen consisted of numerous bony fragments, the largest one measuring 
2 by 2 by 1 cm , with a narrow rim of periosteum at one end The other pieces 
averaged 3 to 6 mm in size. The tissue was brownish gray and appeared to have 
bony trabeculae dispersed throughout the fibrous tissue Histologically it was 
composed of moderately cellular connective tissue, in which there were numerous 
masses of osteoid tissue showing a gradual transition between connective and 
osteoid tissue A few well formed trabeculae, irregular in shape and variable in 
size, were present Many of these were covered with osteoblastic cells and an 



Fig 1 (case 1) — Roentgenogram of maxillary sinuses taken in February 1947, 
showing involvement of right maxillary sinus and maxilla 

occasional multinucleated osteoblast A section taken through the cortex showed 
the tissue to be extremely thin and absent in some areas The pathologist stated 
that the tumor resembled both osteoid osteoma and fibrous dysplasia The distinct 
thinning of the cortex without bony proliferation was against the diagnosis of 
osteoid osteoma, but the large amount of osteoid tissue was m favor of such a 
diagnosis, however, it was considered that the lesion more closely resembled 
fibrous dysplasia 

During the next six months after the operation, the right antrum gradually 
became filled with this soft tissue In February 1947, the patient was transferred to 
Walter Reed General Hospital The examination here revealed nothing significant 
except the generalized enlargement of the maxilla and swelling of the right 
alveolar ridge and right side of the hard palate Roentgenograms of the right side 
of the maxilla reVtealed the right maxillary sinus to be considerably smaller 
than the normal left There was extreme enlargement of the right side of the 
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maxilla, which had produced an elevation of the floor of the right orbit, thickening 
of the right infraorbital ridge and alveolar process and depression of the right 
side of the hard palate The right malar bone was displaced laterally, and there 
had been a partial dislocation of the malar-maxillary articulation The enlarged 
maxillary bone was of homogeneous density, about equal to that of normal bone 
Skeletal survey of the long bones and roentgenograms of the chest revealed 
nothing abnormal A roentgen diagnosis of fibrous dysplasia was made Results 



Fig 2 (case 1) — Photomicrograph showing trabeculae of osteoid tissue scattered 
throughout fibrous connective tissue 

of urinalysis were normal, and the Kahn reaction was negative The blood 
phosphatase activity was 0 35 Bodansky unit and the cholesterol level 196 mg per 
hundred cubic centimeters , the serum phosphorus and calcium levels were 3 5 and 
10 8 mg , respectii ely , the blood creatinine level, 1 2 mg The total protein content 
was 6 9 Gm per hundred cubic centimeters (serum albumin 4 62 Gm and serum 
globulin 2 28 Gm ) Tests for Bence Jones protein gave negative results The 
urinarj calcium le\el i\as 15 3 mg 
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On February 27, through a Calclwell-Luc approach, the right antrum was 
exposed and found to be completely filled with spongy tissue This tissue was 
removed with a curet The tumor extended upward to the floor of the orbit but 
did not penetrate it, anteriorly, the cortex was decidedly thinned The antrum 
was packed with gauze and the incision closed The gross and microscopic 
appearance of the tissue was essentially the same as previously reported During 
the following six weeks, the antrum again gradually filled with tumor tissue On 
April 17, the right antrum was again opened The operator had mtended to 
remove the tumor completely, but the maxilla was so extensnely involved that 
this was impossible The incision was closed after the tumor mass was removed 
from the antrum only Examination of the neoplastic tissue again showed condi- 
tions similar to those noted on previous biopsies No malignant changes were 
found After this removal, the tumor again filled the sinus Roentgenograms taken 
approximately every six weeks for eight months did not show any further exten- 
sion of the neoplasm Skeletal surve 3 's and roentgenograms of the chest also 
indicated nothings abnormal The patient was discharged as^^mptomatic on 
Jan 7, 1948 

C\SE 2 — A 25 j'ear old w'hite soldier, m Januari-^ 1944, complained of pain 
over the left upper incisor tooth, radiating to the left maxillary area The tooth w'as 
extracted at that time, and the pain disappeared for approximately eight months 
In September he complained of w'hat he called sinus trouble This condition w'as 
characterized by alternating nasal obstruction, postnasal discharge (usually j^ellow- 
ish but never blood tinged) and pain over the left maxillary area and alveolar 
margin These episodes of pain continued mtermittentlj and graduallv became 
progressively w'orse, usually being severest during cold weather Nose drops 
alleviated this pain temporarily In June 1946, on his return from overseas, the 
pain became rather severe and the patient reported to the nearest medical instal- 
lation An attempt was made to irrigate the left antrum, but because of the density 
of the lateral nasal w'all, the clinician was unable to penetrate it Further treatment 
was contemplated, but the symptoms subsided and the soldier failed to return 
Shortly thereafter, he was transferred to cold climatic regions, and the symptoms 
again returned in September 1947 On examination a tumor was discovered 
involving the frontal ethmoid and turbinate bones on the left He w^as then trans- 
ferred to Walter Reed General Hospital The past history w'as noncontnbutorv 
except for injury incurred w'hen the patient w’as struck with a ball bat over the 
left maxilla in 1938 

On inspection the most prominent feature w'as an enlargement of the left 
supraciliary ridge, which was smooth and hard On palpation no tenderness was 
found Examination of the nasal cavity revealed that all the turbinate bones in 
the left nostril were exceptionally enlarged and covered with pale mucous mem- 
brane After the nose was sprayed with 1 per cent phenylephrine hydrochloride 
(neo-synephnne hydrochloride®) the turbinate bones on the left remained approxi- 
mately the same size while on the right they constricted normallj'' 

Roentgenograms of the skull and facial bones showed the left nasal passage 
to be obstructed by a dense radiopaque mass The orbital plates of the left frontal 
bones were thickened and increased in density The glabella, the greatest point of 
thickness, wms 4 cm in width The region of the frontal sinus was replaced with 
dense homogeneous material of a ground glass appearance The ethmoid cells 
on the left were completely obliterated and replaced wuth tissue of this ground 
glass appearance The right ethmoid cells were displaced to the right The 
roentgen diagnosis w'as fibrous dysplasia Laboratory studies juelded the following 
data serum calcium 10 mg per hundred cubic centimeters, serum phosphorus 
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3 7 mg and serum phosphatase activity 6 4 Bodansky units , all these values 
were within normal limits The erythrocytic and leukocytic counts and results of 
urinalysis were all essentially normal 

On Oct 16, 1947 a specimen for biopsy was taken from the left inferior turbinate 
bone Under local anesthesia, a piece about 0 5 cm in diameter was removed 
from the anterior tip of the inferior turbinate bone At the time of operation it 
was found that this bone was about six times its normal size A small amount 
of bleeding occurred but was readily controlled with epinephrine The pathologic 
report was as follows The specimen consisted of a flat pinkish gray mass, 1 1 by 
0 8 by 0 3 cm in size It was covered on one surface by a finely granular 
epithelium, the under surface had a smooth, glistening appearance The bone 
present was 4 mm m diameter and yellowish white Microscopically it was found 
to be essentially normal cancellous bone showing myelofibrosis On November 21, 
another specimen for biopsy was taken in a similar manner from the same turbinate 



Fig 3 (case 2) — Lateral view of skull showing involvement of orbital plates 
of frontal bones, with obliteration of both frontal sinuses 

bone near the middle portion This specimen grossly consisted of four irregularly 
shaped j^ellowish white pieces of osseous material On section the material was 
yellowish white and of uniformly hard consistency, with the exception of a small 
amount of soft osseous tissue seen at the base of one piece Microscopically the 
mucous membrane showed a chronic inflammatory reaction, and the osseous tissue 
show ed mj elofibrotic changes compatible with early fibrous dysplasia 

REVIEW OF LITERATURE 

In the past, fibro-osseous lesions of the bone ivere usually classified 
as^ Paget’s or \ on Recklinghausen’s disease It was not until 1922 that 
IVeil = fiist reported a case of fibro-osseous disease of the bone associated 

2 Wed, A Pubertas praecox und Knochenbruchigl eit, Klin Wchnschr 
1 2114-2115,1922 rrcnnscnr 
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with an extraskeletal lesion In this case there was no accompanying 
hyperparathyroidism During the ensuing fifteen years there were 
few cases of this type recorded In 1937 McCune and Bruck ® reported 
a case of osteodystrophia fibrosa, with pathologic pigmentation of the 
skin and precocious puberty This was the first time that the lesion had 
been recognized as a distinct entity In 1937 Albright, Butler, Hampton 
and Smith ^ described what is now called the Albright syndrome It 
IS characterized by osteitis fibrosa disseminata, precocious puberty in 



Fig 4 (case 2) — Anteroposterior view of skull showing involvement of left 
inferior turbinate bone, left ethmoid bone and both frontal bones 


the female, endocrine dysfunction and pathologic areas of pigmentation 
In 1938 Lichenstein ^ published a report of 8 cases in which there 
were multiple bone involvement and extraskeletal changes He sug- 

3 McCune, D S , and Bruck, H Osteodystrophia Fibrosa, Am J Dis 
Child 54 806-848 (Oct ) 1937 

4 Albright, F , Butler, A M , Hampton, A O , and Smith, P Syndrome 
Characterized by Osteitis Fibrosa Disseminata, Areas of Pigmentation and Endo- 
crine Dysfunction, with Precocious Puberty m Females, New England J Med 
216 727-746, 1937 
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gested the term fibrous dysplasia of the bone In 1942. Lichtenstein 
and Jaffe ® made a compi ehensive review of the literature and compiled 
90 cases 15 of tlieir own and 75 previously reported under a variety of 
titles The sex of 86 patients was known , 60 per cent of these ere female 
Pathologic cutaneous pigmentation was found in 35 per cent, and in 
nearly all of these there was multiple bone involvement Evidence of 



endocrine dysfunction was discovered in 22 pei cent, all of whom weie 
ema e ifteen of the 87 patients, or appi oximately 17 per cent, had 

mvolwITT^ maxilla was the most commonly 

___^cial bone Although in only about one fifth of the reported 

33- 777-816 ^(JunT)’ ^ ^ Fibrous Dysplasia of Bone, Arch Path 
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cases were the lesions of the monostotic type Lichtenstein and Jaffe 
stated the opinion that such lesions were much commoner than 
this figure would indicate This hypothesis was later proved by 
Schlumberger’s ® report of 67 cases of monostotic fibrous dysplasia 
in 1946 In his cases the various bones involved were as follow rib, 
29, femur, 9, tibia, 8, humerus, 2, ulna, 2, vertebrae, 1, pelvis, 1, 
fibula, 1 , mandible, 2, maxilla, 7, frontal, 2, parietal, 1 , mastoid, 1, and 
occipital, 1 It IS interesting from the standpoint of the otorhinolaryn- 
gologist to note that the facial bone was involved in about 20 per cent 
of the cases, and in half of these the lesion was located in the maxilla 
Schlumberger found no extraskeletal defects or congenital anomalies in 
these 67 cases The average age at onset was 26 years, but this figuie 
had little significance, since study was limited to the military age group 
Coley and Stewart^ reported the only 2 cases of fibrous dysplasia in 
which a sarcoma appeared Both sarcomas were of the non-bone- 
forming type, occurring in the scapula and left hip 

ETIOLOGY 

The cause of this disease entity is unknown It was first believed 
to be a unilateral form of von Recklinghausen’s disease Albiight and 
his associates first suggested that fibrous dysplasia might be directh 
related to an endocrine dysfunction, later they thought i*^ was a 
disseminated neurologic disease, with a lesion in the vicinit}'- o'* he third 
ventricle to account for the precocious sexual development Lichten- 
stein and Jaffe ® advanced the hypothesis that the disease was due to a 
skeletal developmental anomaly resulting apparently from perverted 
activity of the specific bone-forming mesenchyma Snapper ® expi essed 
the opinion that fibrous dysplasia was not a disease entity, but merelv 
an atypical expiession of Hand-Christian-Schullei disease (lipid gianulo- 
matosis, xanthomatosis) In 1944 Thannhauser ® again revived the 
theory that it was not a distinct disease entity but merely a manifestation 
of neuiofibromatosis, or von Recklinghausen’s disease This sup- 
position was refuted by Jafle in 1945 He stated that skeletal 
changes observed in cases of fibrous dysplasia, which are of consistent 

6 Schlumberger, H G Fibrous Dysplasia of Single Bones, Mil Surgeon 
99 504-527, 1946 

7 Coley, B L , and Stewart, F W Bone Sarcoma in Polyostotic Fibrous 
Dysplasia, Ann Surg 121 872-881, 1945 

8 Snapper, I Medical Clinics on Bone Diseases A Text and Atlas, New 
York, Interscience Publishers, Inc , 1943, pp 157-171 

9 Thannhauser, S J Neurofibromatosis (von Recklinghausen) and Osteitis 
Fibrosa Cjstica Locahsata et Disseminata (von Recklinghausen), Medicine 
23 105-149, 1944 

10 Jaffe, H L Fibrous Dysplasia of Bone Disease Entity and Specifically 
Not an Expression of Neurofibromatosis, J Mt Sinai Hosp 12 364-381, 1945 
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pattern and indeed constitute its central featuie, are by no means 
analogous, roentgenograpliically or anatomically, with the highly \arious 
skeletal changes found m cases of neurofibromatosis Recently, Schhim- 
berger® advanced the theory that this lesion lepresented an abnormal 
lesponse to injur)', since a history of trauma was present in almost 
one third of the cases, although there was no proof that fibrous 
dysplasia did not exist pievious to this time It was also his opinion 
that the monostotic t)'pe was not a congenital anomaly and etiologically 
had nothing in common -with the form of pohostotic fibrous dysplasia 
found in Albright’s syndrome 


PATHOLOGY 

Grossly, the involved bone shows a replacement of the spong) bone 
of the marrow' cavit}' by evenly w'hitish or reddish-speckled rubbery 
compressible tissue Occasionally it is described as gritt)' in part or 
throughout, owing to the presence of formed trabeculae of immature 
bone The cortex of the bone is usually thinned or entiiely absent m 
parts because of pressure from the expanding tumor 

Microscopically the lesion is composed essentially of fibrous ti<?sue 
throughout which are scattered trabeculae of pooily foimed primitive 
bone The connective tissue in the affected area is lather cellular and 
made up of immature, small, slender, spindle-shaped cells arranged in 
a rather loosely whorled manner Occasionallv the lesion may be 
poorly cellular and highly collagenous m character The trabeculae are 
of variable size and shape and are irregularly disti ibuted throughout the 
lesion, though they are greater in number m the more cellular and 
vascular areas No mature lamellas are seen in these trabeculae, w'hich 
are usually formed by a typically calcified metaplastic fibrous bone 
Infrequently, focal degeneration or hemorihage may lesult in the 
formation of cysts In these areas, multinuclear giant cells and a few' 
nests of foam cells may be seen At the location of a pathologic fracture, 
islets of cartilage have been found by some obser\ ei s. but the) have been 
rarely seen in other locations 

CLINICAL MANIFESTATIONS 

Usually the first sign of disease in the monostotic form is a local 
swelling over the affected area if the bone is supeificial, as a i ib, clai icle, 
maxilla or calvarium , but often the disease is discovei ed only on routine 
roentgen examination Occasionally tenderness may be located ovei 
t e lesion Pam is not a characteristic symptom, and for this reason the 
tumor may be present for many years before it is revealed When one 
one is involved, it is most frequently the tibia or femur in the lower 
extremity, the humerus or ulna in the uppei extremity and the maxilla 
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m the facial bones Extraskeletal abnormalities have never been reported 
in monostotic fibrous dysplasia, however, m the polyostotic type they 
may occasionally be seen, especially if the osseous involvement is 
extensive By far the commonest abnormalities are pathologic pig- 
mentation of the skin, usually over the neoplasm and premature sexual 
maturation and skeletal growth 

In the polyostotic type, the osseous lesions are usually confined to 
one limb, or, at least, there is a heavier involvement of the bones on one 
side of the body when the bones of the face, skull thorax and exti emities 
are implicated 

The blood chemistry, which includes serum calcium, serum phos- 
phorus and serum phosphatase levels, is within normal limits, although 
in some cases it has been reported as being at the upper limits of normal 
This IS true whether there is involvement of one, few or many bones 

Roentgenographic findings are often difficult to interpret in the 
monostotic form The appearance of the bone depends on the com- 
position of the tissue in the medullary cavity and the effects of this 
material on the cortex of the bone If the interior of the bone is replaced 
by a tissue of a more fibrous than osseous character and has in places 
become cystic, the area will be radiolucent and cast a corresponding 
shadow In the lesions in which the abnormal medullary tissue has 
undergone ossification, this tissue will usually present a ground glass 
appearance At times, this fibro-osseous tissue erodes through the 
original cortex and causes a furrowing of the bone This presents a 
multiloculai appearance on roentgenograms, though the bone is filled 
solidly with a dysplastic connectn'^e tissue 

DIAGNOSIS 

For a diagnosis of fibrous dysplasia, the clinical manifestations, 
including the roentgen findings, are usually sufficient in cases of the 
polyostotic form , however, this is not true in cases in which a single 
bone IS involved In such cases, it is difficult to distinguish the solitary 
lesions roentgenographically from enchondromas, bone cysts, giant cell 
tumors, osteochondromas, chondromas, sarcomas and fibromas Schlum- 
berger “ listed these lesions as those most frequently mistaken for a 
lesion of monostotic fibrous dysplasia A biopsy is necessary to rule out 
such a possibility 

The polyostotic type, hyperparathyroidism, enchondromatosis and 
Hand-Chnstian-Schuller disease raise the greatest problem in differential 
diagnosis 

Lesions of the maxilla, such as we have reported in this article, 
have been frequently diagnosed as ossifying fibroma Lichenstein ^ 
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Mallory/^ and Schlumberger stated that ossifying fibroma is merely 
a variant of fibrous dysplasia and not a separate disease entity They 
arrived at this conclusion after comparing the histologic and roentgen- 
ologic findings of ossifying fibioma with those of fibrous dysplasia located 
in other pai ts of the slceleton The only variation betiveen the two was 
that in ossifying fibroma the trabeculae were spherical, whereas in 
fibrous dysplasia they were moie elongated 

PROGNOSIS 

In the monostotic form of fibrous dysplasia, Lichtenstein and Jaffe ® 
stated that the outlook is good as to normal life expectancy Lesions 
which are present before skeletal growth ceases usually slow down and 
become arrested when adult life is reached In cases of multiple bone 
involvement, the prognosis is about the same, except when exti askeletal 
abnormalities are associated with the disease Coley and Stewait" 
recently reported 2 cases of the polyostotic type of fibrous dysplasia in 
which non-bone-fonning sarcomas developed in another area There 
have been no reports of malignant transformation in the monostotic 
fibrous dysplasia 

TRE \TMEN1 

The treatment of this disease should be governed not by the number 
and size of the lesions but, rather, by the sevei ity of the S) mptoms In 
cases of solitary lesions which are nonsymptomatic, only a biopsy should 
be performed to confirm the diagnosis No furthei operative piocedure 
is necessary in these cases If a single lesion causes difficulty and is 
not located in the weight-bearing bones, such as the tibia and femui , it 
should be thoroughly curetted and the cavity filled with autogenous 
bone chips This usually eradicates the disease The former state- 
ment applies to all cases except those in which the iibs or facial bones 
are involved When incapacitating lesions are located in these areas, 
resection is usually the procedure of choice In weight-bearing bones 
in which pathologic fracture has occurred, a massive autogenous graft 
has been used with great success, although fractui es have i ecurred All 
surgical procedure except for biopsy purposes should be avoided, if 
possible 

329 South Oak Park Avenue 

227^95^960°Y94^ ^ Pathology Diseases of Bone, New England J Med 

TOT H G Fibrous Dysplasia (Ossifying Fibroma) of the 

Maxilla and Mandible, Am J Orthodontics 32 579-594, 1946 , footnote 6 
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RHABDOMYOSARCOMA OF THE MIDDLE EAR 

LIEUTENANT COMMANDER SAFA KARATAY, TURKISH NAVY 
Specialist in Diseases of the Ear, Nose and Throat, Naval Hospital 
ISTANBUL, TURKEY 

Although malignant growths of the middle ear do not occur frequently, 
vaiious types of such tumors have been reported in the world literature The 
case presented here is of special interest because no such case was found reported 
in the available literature 

REPORT OF A CASE 

A Negro girl aged 3 was admitted to Babies Hospital on Jan 10, 1945, with 
paralysis of the left side of the face and slight bleeding for five days from a 
tumor in the left external auditory meatus 

The family and past histones were noncontributory 

Evajnmation — The patient was a well developed, thin child weighing 14 Kg 
There was complete paralysis of the left side of the face Cervical nodes were 
palpable in both the anterior and the posterior region Examination of the left 
ear revealed a finger-like mass protruding from the external auditory canal The 
drum membrane could not be visualized The other clinical and laboratory findings 
were normal Roentgenographic examination of the temporal bone showed 
a well pneumatized mastoid, with slight haziness of the cells on the left side 

A biopsy specimen was taken from the mass, and a diagnosis of granuloma was 
reported on January IS In view of the clinical picture, which was strongly 
suggestive of a tumor, the biopsy was repeated on January 15 and the diagnosis 
was again granuloma 

Opeiatwn — On January 18, a radical mastoidectomy was performed on the left 
side The mastoid cells were well developed and lined with swollen mucosa A 
greenish blue exudate filled the mastoid cells The facial ridge, the zygomatic 
region and the bridge were soft and easily broken down with curets The 
antrum and the middle ear were filled with a tumor, which seemed to originate 
from the anterior part of the middle ear This mass protruded through the external 
auditory meatus The drum membrane and the ossicles were destroyed except for 
the head of the malleus, which was found embedded in the tumor The tumor 
was removed as completely as possible, a plastic flap was made and the cavity 
w'as packed wuth gauze 

Aha oscopic Evavitmtion of Opetahve Specimen (Dr D H Anderson) — The 
appearance of the tumor varied somewhat m different areas The portion which 
appeared to be growing most actively was that beneath the surface Here the 
tissue w’as extremely cellular, with poorly defined cell outlines and large pale 
nuclei, w'hich tended to be oval but were often irregular in size and shape They 
had a coarse network of fine fibers and contained one or two distinct nucleoli 

This study was assisted by grants from the Research Council of the American 
Otological Society and the Hayden-Coakley Fund 

From the Department of Otolaryngology of Columbia Umversit}' College of 
Ph 3 sicians and Surgeons, and the Presbyterian Hospital, New' York 
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There were as many as fifteen mitotic figures in one high power field This area 
was well supplied with thin-w ailed vessels In many other areas the majority 
of the nuclei were pyknotic and often elongated and distorted, but there remained 
some nuclei similar to those first described, in other areas they were elongated 
and resembled fibroblasts They were arranged in irregular whorls and suggested 
in appearance an exaggeration of the active growdh of fibroblasts in granulation 
tissue In several places the squamous epithelium on the surface had become 
necrotic, with an inflamniatorj reaction m the underlying tumor tissue 



j ^ Ingrowth of tumor tissue frotn the middle ear into the vestibule, 
iiiK annular ligament, luxation of the stapes Erosion of the 

capsule, new formation of bone over the promontory, tumor masses 
m the dura and in the internal auditory meatus 

Tnchrome Stain In the most actively growing areas first described, there 
was sti little or no fibrillar tissue Elsewhere, where the nuclei suggested the 
appraran^ of fibroblasts, they were separated by fine strands of collagenous fibers 
oot tain In the actively growing areas a fine reticulum separated the cells 
m o groups of three to six and sometimes surrounded individual cells In the 
areas wiere the nuclei were elongated many coarse fibers were found, these 

several^cell^^^^^^^^ often separated groups of 

diagnosis was undifferentiated malignant tumor of the temporal 
uone (.sarcoma or fibrosarcoma’) 
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Postoperative Treatment and Course — On February 2, roentgen therapy was 
begun From February 10 to March 9, a total of 2,200 r was given to the region 
of the tumor, with 200 kilovolts, 25 milliamperes, a total skin distance of SO cm 
and 1 mm of copper filtration 

Although the clinical examination of the nasopharynx revealed nothing note- 
worthy except for a small amount of adenoid tissue on the roof, a biopsy specimen 
of this tissue was taken m order to detect a possible extension of the tumor to this 
area The specimen was reported as being adenoid tissue 



Fig 2 — Progressive erosion of the labyrinthine capsule, middle ear filled with 
tumor tissue, round window membrane intact 


A neurologic examination on February 18 revealed paralysis of the left sixth 
and seventh cranial nerves of peripheral type and questionable paralysis of the 
twelfth nerve on the left side The involvement of the seventh nerve was 
undoubtedly of otic origin, and that of the sixth nerve was probably due to involve- 
ment of the left petrous pyramid 

After the operation, the tumor recurred rapidly and broke through the post- 
auricular wound and the external canal On April 13, definite paralysis of the left 
hypoglossal nerve was noted On March 13, a small marginal infiltration of the 
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cornea and complete ophthalmoplegia, probably due to the spreading of the tumor 
into the apex of the left orbit, were noted 

Radium was given, without benefit, and the patient died on Maj 10 

Autopsy- — Postmortem examination of the head and brain show^cd a creamy, 
soft tumor, measuring 13 by 13 by 3 cm , m the left mastoid region On the cut 
surface the tumor was seen to be divided into small lobules The tumor extended 
into the left temporal cavity through a large hiatus behind the left car Almost 
no bony base remained in the middle cranial fossa on the left, and the tumor 
extended downward into the soft tissues of the neck and anterior to the external 
ear, as well as into the adjacent portion of the sphenoid bone and into the left orbit 



Fig 3 Rhabdomyoblasts m the tumor tissue 


e growth, replacing the petrous pyramid, extended to the cei ebellopontile 
ang e wit out invading the parenchyma of the cerebellum and the brain A large 
ne^^ ^ present in the pharynx as a direct extension from the tumor m the 

TV.P -Eraimnafion of Left Temporal Bone (horizontal serial sections) 

defect following radical mastoidectomy was filled with the 
of the ’foot middle ear were destroyed, with the exception 

had dpct ° stapes and a part of its anterior crus (fig 1) The tumor 

“ to Plate of the srp" 

Its anterior part pushed into the perilymphatic cistern (fig 1) 
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The tumor had destroyed large areas of the inner table of the mastoid, the 
tegmen tympani, the tympanum and the osseous carotid canal 

The labyrinthine capsule was almost everywhere eroded by the tumor, which 
in some places reached the endosteum It did not, however, invade the perilym- 
phatic spaces except where it grew through the oval window into the vestibule 
In some places, particularly over the promontory, new formation of weblike, 
fibrillar bone in netlike arrangement was noticed (fig 1) 

The round window membrane was intact (fig 2) 

The petrous pyramid and the eustachian tube were almost completely destroyed 
The tumor grew into the nasopharynx, infiltrated large areas of the outer layers 
of the dura, extended to the periosteum of the internal auditory meatus and 
penetrated through it, in several places The nerves in the internal auditory 
meatus were infiltrated At other points the growth extended around the inferior 
and posterior borders of the labyrinthine capsule to the dura of the posterior fossa 
and from there to the internal auditory meatus 

The portion of the facial nerve in the middle ear had been completely destroyed, 
and the tumor could be followed along the original course of the nerve to the 
geniculate ganglion and from there into the upper part of the internal auditory 
meatus Here the tumor connected with extensions which had broken through 
the periosteum of the internal auditory meatus 

The infiltration of the cochlear nerve extended into the spiral ganglion of 
the basal turn of the cochlea and from there into the scala tympani Along the 
branches of the vestibular nerve it extended a short distance into the osseous 
canals but did not reach the maculas and cupula 

The labyrinthine spaces showed a diffuse serofibrinous inflammation 
Reexamination of the tumor by Dr A P Stout showed a myxoid structure 
in some areas and rhabdomyoblasts, some of them with unmistakable cross 
striations, in other parts (fig 3) 

Pathologic Diagnosis — The final diagnosis of rhabdomyosarcoma was made 

SOMMARV 

The case is reported of a Negro child years of age with rhabdomyosarcoma 
which originated in the left middle ear 

180 Fort Washington Avenue 
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FUNCTIONAL EXAMINATION OF HEARING 

ALFRED LEWY, MD 
SHERMAN L SHAPIRO, MD 

AND 

NORMAN LESHIN, MD 
CHICAGO 

S TEADY but not outstanding progress has been made m both the 
field of hearing tests and the field of hearing aids Apparently 
American instruments are preeminent in the latter field Contribu- 
tions from Eastern and Central Europe are still rather scarce A few 
original methods of testing hearing are suggested by foreign authors 

TESTS METHODS. INSTRUMENTS AND PRINCIPLES 

Egan ^ presents procedures which have been found particularly 
useful m measurement of intelligibility of speech These methods are 
classified into three groups articulation tests, subjective appraisals 
and threshold tests For a quantitative measure of the intelligibility 
of speech, an announcer reads aloud lists of syllables, words or sen- 
tences to a group of listeners, and the percentage of items correctly 
recorded by these listeners is called the articulation score This score 
depends on various factors, such as the nature of the test items that 
constitute the discrete speech units and the procedures used m testing 
articulation The speech units should be representative of conversa- 
tional speech and grouped into balanced lists, each list as difficult as 
the others The units should be representative of fundamental speech 
sounds# The type used whether nonsense syllables, words or sentences 
depends on a number of considerations For use of nonsense syllables 
a trained testing crew is essential, for words, whether the)’- are short 
or long, and for sentences, the psychologic factors are of greater 
importance Intelligibility of discrete sentences is typically higher than 
of word or syllable articulation, since the percentage of key words 
recorded depends not only on articulation but also on the relation they 
bear to the other -words of the sentence For an extensive testing 
program a large number of reasonably short and homogeneous test 
lists should be used The difficulty of the items m most tests follows 

1 Egan, J P Articulation Testing Methods, Laryngoscope 58 955 (Sept) 
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a bell-shaped curve Egan describes the available lists of syllables, 
words and sentences The most recent revision of the nearly phoneti- 
cally balanced word lists (P B) are presented, and the complete 
twenty lists are appended to the article for the use of other investiga- 
tors The spondaic word lists are those in which words are used 
having homogeneous audibility, including especially those words with 
dissyllables spoken with equal stress on the two syllables These words 
are called spondees, and many such words have been recorded phono- 
graphically to determine with precision the threshold of hearing for 
speech The various lists are discussed These are of value in special 
circumstances, as for testing the speaking ability of persons who do 
much talking over the telephone 

All articulation scores are relative, depending on the use of specific 
announcers,, microphones,, amplifiers^ ear phones^ noises,, listeners and 
test lists Egan discusses all these factors and the means employed 
for their proper selection and use 

An abbreviated test can be made by using test words recorded 
phonographically The listener has in front of him, on a card covered 
with a blank card, the same list as that on the recording After he 
hears the word and decides what he thinks it is, he uncovers the card 
and checks whether he has heard it correctly or not Egan describes 
three methods for determining the threshold of detectability and intelli- 
gibility For determining the threshold of detectability, the listener 
adjusts some variable until he is just able to detect the presence of 
speech sound about half the time This threshold is the reference level 
for the specification of the sensation level of speech At about 8 decibels 
above this threshold he will be able to understand with difficulty the 
gist of connected discourse This level is 'called the level of per- 
ceptibility To determine the threshold of intelligibility, the listener 
adjusts some variable until in his judgment he is just able to obtain 
without perceptible effort the meaning of almost every phrase of con- 
nected discourse read to him These thresholds are useful in deter- 
mining the relative effectiveness of various types of noise in masking 
speech Determination of any one of these thresholds as a function 
of the intensity of the masking noise shows how the intensity of noise 
and speech are related so that a constant perceptual effect is main- 
tained An appendix of twenty lists, each consisting of fifty common 
English monosyllables, accompanies the article These are phonetically 
balanced, and each of the lists is nearly as difficult as the other 

Van Dishoeck and van Gool “ have developed a method for quickly 
and easily obtaining a detailed audiogram showing all dips and defects 

2 van Dishoeck, H A E , and van Gool, J The Detailed Audiogram, 
Arch Otolaryng 47 149 (Feb) 1948 
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of hearing in the tonal range An audiometer of the sweep frequency 
tj^pe IS necessaiy The intensity knob is fixed st the 0 decibel level 
The frequency knob is then turned from low to high, and the tonal 
range in which the howling tone is heard is recorded by means of a 
simple u riting mechanism mounted on the frequency knob The inten- 
sity IS then increased each time by 5 to 10 decibels till the howling 
tone is heard over the wdiole tonal range This requiies less time 
than the ordinar}^ audiogram and, m addition, picks up all the dips 
and defects m the tonal range The article has a more detailed 
description of this method with accompanying illustrations of this new^ 
detailed audiogram 

Jones ^ points out that errors m the present diagnostic methods 
and tests used m the measurement of hearing w^arrant an accurate 
reevaluation Some of these errors are due to acceptance of time- 
honored and improved theories as facts, such as Bezold’s hypothesis, 
in which the explanation of the increase m hearing by bone conduction 
in tympanic disease is not altogether clear The personal equation 
error, on the part of both patient and physician, is evident m instances 
of tests made by the same examiner of the same patient at different 
periods of the day showing a definite variance Fatigue and over- 
enthusiasm are factors to be considered Furthermore, discrepancies 
were shown when tests were made of the same patient by the same 
examiner with audiometeis of different manufacturers Jones has 
found the audiometer too unreliable m testing bone conduction For 
important decisions, such as determining need for operation, he makes 
three audiometnc recordings plus a tuning fork examination The 
most useful forks are those with 512, 1024 and 2048 double vibrations 
The uncahbrated forks vary considerably They may be calibrated by 
being sent to the United States Bureau of Standards The effort to 
produce high precision instruments for the testing of hearing has 
largely been wasted because of mechanical imperfections, variance in 
human response and in the technic of examination and gross errors in 
fundamental information He makes this criticism of the average physi- 
cian and institution and not of the highly developed acoustic centers 
wit their excellent facilities and most capable staffs 

Based on otologic literature and his own experience, Weersma^ 
gives a detailed discussion of the audiometnc types of high tone impair- 
ment These are given as follows (1) a slight upper tone dis- 
ur ance encountered with preponderating lower tone deafness, such 
as IS oun m many patients with conduction hearing impairment, (2) 


3 Jones, M 
Function, Ann 

4 Weersma, 
Nederl tijdsrhr 


F Discussions of Present Methods for Testing Auditory 
Otol, Rhm & Laryng 57 311 (June) 1948 
P Audiometnc Aspects of Hearing Loss for High Tones 
V geneesk 85 3683 (Sept 13) 1941 
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a gradual curve indicative of perception deafness, (3) as a “dip,” 
especially at c-5, sometimes also at c-4, and (4) as an abrupt drop at 
the upper frequencies The significance of these curves is not yet 
definitely established, in every case they must be judged m connection 
with other clinical data 

In this paper, Huizing ® calls attention to the fact that in pure 
perception deafness, audiometric sounds of high intensity are heard 
with normal loudness This characteristic, which is called regression, 
IS in contradistinction to the situation m conduction deafness, in which 
the sensation of loudness is proportional to the hearing loss at all 
levels In unilateral deafness, the presence of regression can be detected 
by means of a modified Weber test, m bilateral perception deafness, 
It can be inferred if the patient is in the habit of using the radio at 
an intensit)'^ level which is uncomfortable for normal people The 
factor of regression complicates to a considerable extent the prescrib- 
ing of hearing aids No mention is made m this article of Fowler’s 
work along similar lines 

A paper on hearing tests at the Universit)'^ of Liege, is contributed 
by Henschel ® He states that in contrast to physicians in Anglo-Saxon 
countries, the study of deafness has interested only a minority of 
Belgian physicians He admits that the ideas presented in his paper 
are far from being recent discoveries but feels that they need to be 
popularized in his country 

The classic Weber, Schwabach and Rinne test, as well as the tests 
with whispered voice, watch, monochord and tuning forks, are men- 
tioned and reviewed The well known difficulties in obtaining satisfac- 
tory results with these methods are presented, the two leading ones 
being that of making rapid group tests and that of obtaining results 
which can be interpreted quantitatively wuth precision 

Henschel believes that audiometry has made considerable progress 
toward solving these questions For group testing in industry, avia- 
tion etc , the phonograph audiometer wuth standard lists of mono- 
syllabic words transmitted through ear phones has, in his experience, 
proved to be a valuable means For pure tones, the Western Electric 
6B audiometer® is used in the clinic at the University of Liege , it is 
described in detail Bone conduction as well as air conduction is tested, 
and the American type of audiogram is used The author warns 
against comparing the results of bone conduction tests made with 
different oscillators and advises checking the instrument against an 
“artificial ear” from time to time, as ivell as being on guard for fluc- 
tuations in the current Graphs illustrating conduction and perception 

5 Huizing, H C Importance of the Regression Factor in Hearing Tests 
and Hearing Aids, Nederl tijdschr v geneesk 85 4529 (Dec 6) 1941 

6 Henschel, C Audiometry, Rev med Liege 2 421 (Aug) 1947 
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deafness are included Allowance for presbycusis is made according 
to the tables of normal loss for age given by the author 

Audiometry is considered especially valuable m the choice of a 
hearing aid and in the study of deaf-mutism Henschel cites statistics 
from Sweden and England on the incidence of deafness among children 
and adults and advises the formation of hearing aid clinics on the order 
of those established m England 

A discussion of audiometry is given by Causse and Gondet ' They 
state that the rapid spread of audiometry, not only in the United 
States, where it originated, but in Europe, is due to the fact that it 
provides a more precise means for studying the various forms of deaf- 
ness than do the classic tests Causse and Gondet use tlie same decibel 
notation as that used in tins country, but confine themselves to air 
conduction The remarks include comments on presbycusis, acoustic 
trauma, otosclerosis and deaf-mutism 

In presbycusis the American school has attempted to make an 
analogy with presbyopia While few audiograms support this view, 
the changes nevertheless are sufficiently definite to allow a diagnosis 
m age groups on the basis of loss indicated by the group Knudsen’s 
figures are cited in this connection 

Acute or chronic acoustic trauma is an exceptional cause of deaf- 
ness The former is more likely to be a factor, as exemplified in a 
case cited by the author, in which deafness occurred as a result of 
a rocket explosion The audiogram included is characterized by a 
trough” involving a band of frequencies in the region of 4096 double 
vibrations Attention is called to the fact that in chronic acoustic 
trauma the frequencies involved m the hearing loss do not, as a rule, 
correspond to those of the etiologic noise The prognosis in acute 
acoustic trauma should be guarded Some patients ma}^ regain their 
hearing in a large part, while in others, hearing may become stabilized 
or even grow worse after an initial improvement and give way to a 
chrome professional deafness 

Otosclerosis, in the authors’ opinion, can be diagnosed only with 
probability While the hearing for low tones is chiefly affected, as 
t e disease progresses the hearing for high tones also becomes involved 
interest is a case with rapid progress and pronounced loss of bone 
con uction in which there was no benefit from an operation by Sonr- 
1 e (the patient insisted on the operation) but the hearing level was 
raise rom perception of shouts ad concham to conversation at 1 to 1 5 
meters by means of the latest American hearing aid 

13 193 ^ Analysis of Audiograms, Ann d’oto-Iaryng 
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From a practical viewpoint, the authors consider the study of deaf- 
mutes to be one of the most important uses of the audiometer, such 
study enables the otologist to make a prognosis and assist in the train- 
ing of deaf-mute children A number of interesting audiograms illus- 
trating the authors’ comments are included 

Saltzman and Ersner ® present the advantages of masking as an 
aid in audiometry in children, especially in cases in which a psycho- 
neurotic factor might be involved They report a case in which audio- 
metric examinations in school and m a clinic produced evidence of 
severe perceptive deafness in both ears out of proportion to the clinical 
picture With masking, however, they were able to get an essential 
audiogram The masking apparently alerts the other ear to sounds 
close to the threshold of hearing by producing a striking contrast effect 
Alter indoctrination in pure tone hearing with masking, a normal 
audiogram was obtained a week later without masking 

Tests on children below the third grade were found unreliable by 
Newby ® From the third through the eighth grade, of an entire group 
of 840 ears, 90 per cent showed a difference of 5 decibels or less on a 
retest Of 188 ears, 90 per cent showed a variation of 10 decibels 
between group and individual tests The group test operated more 
efficiently as a screening device when a loss of 20 decibels or more 
for any frequency in either ear was accepted as significant It saves 
needless retesting The group pure tone test as described appears 
superior to the group speech audiometer as an efficient screening device 

For the eighteen months previous to their article, the authors 
were faced with the problem of examining a number of young children, 
many under the age of 6 years, for the purpose of establishing the 
possible role of deafness in causing backwardness in talking In some 
instances the diagnosis lay between deafness and mental backward- 
ness, in no case had quantitative assessment of the hearing been 
obtained As it was necessary to establish without delay the kind of 
special education needed and in view of the fact that many children 
were brought from a distance, a test procedure was needed which would 
ensure an accurate measurement of the hearing capacity in the course 
of a single examination 

Both speech and pure tone tests as ordinarily performed are difficult 
to apply to children under 6 years Results of speech tests cannot be 
expressed in quantitative terms, and the pure tone tests are meaningless 

8 Saltzman, M , and Ersner, M S Masking as an Aid in Audiometry in 
Children, Laryngoscope 58 1127 (Oct ) 1948 

9 Newby, H A Group Pure Tone Hearing Testing in the Public Schools, 
J Speech Disorders 12 357 (Dec ) 1947 

10 Di\, M R, and Hallpike, C S The Peep-Show A New Technique 
for Pure-Tone Audiometry in Young Children, Brit M J 2 719 (Nov 8) 1947 
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to a child of this age For in children with defective hearing pure 
tone tests are even more unsatisfactory owing to the extreme difficulty 
of explaining the nature of listening and of hearing Nevertheless, 
the advantages of the pure tone audiogram make it essential for exam- 
ining defective children This is due to certain fundamental facts 
bearing on the relation of pure tones to the hearing of speech This 
relation is expressed in a diagram of the normal intensity of ordinary 
speech in terms of decibels, the most important, lying between 1000 
and 200 cycles per second, is about 60 decibels above threshold in 
normal conversation at 3 feet (09 meter) Inasmuch as the ready 
understanding of speech sounds calls for an intensity of at least 20 
decibels greater than that at which the sounds can barely be heard, it 
is evident that a 40 decibel loss of hearing in the central area would 
give rise to difficulty in understanding conversation and a 60 decibel 
loss -would mean total deafness 


In order to solve their problem, Hallpike and Dix constructed an 
apparatus for obtaining pure tone audiograms, using the principle of 
the Pavlov conditioned reflex The apparatus is composed of two 
parts, a wooden box, at the back of which is a picture interesting to 
children, and, screened from the child, a pure tone generator, which 
IS connected with a mam transformer in such a manner that when a 
switch is pulled sound from the loudspeaker and light from a signal 
bulb (both in the subject’s box) are simultaneously emitted When 
the child presses another switch near his box, a light illuminates the 
picture at the back of the box At first, this maneuver is performed 
by an assistant seated near the child, in this way the child is taught 
that a view of the picture may be obtained during a synchronized light 
and sound combination Later, the signal bulb is eliminated and sound 
alone serves to inform him when to illuminate the box, the test then 
becomes strictly a test of hearing The pictures are changed for each 
frequency and the procedure repeated for all frequencies from 4096 
to 256 decibels The test is generally completed in ten to fifteen 
minutes Thirty-one children were examined m this manner Explana- 
tory lagrams and representative case histones are included 


rown has conducted some studies on the reliability of audio- 
metry He measured the variability of results on the same patient 
0 two different examiners on two different properly calibrated audio- 
meters The following tests were earned out (1) variation m two 
ests with different audiometers and one examiner, (2) variation in 
ests with the same audiometer and two different examiners, (3) 
variation in the same subject tested twice by the same examiner with 


I f S. Studies on the Reliability of Audiometry, 

J i^aryng & Qtol 62 487 (Aug) 1948 
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the same audiometer, and (4) check of threshold calibrations of the 
two audiometers used Results showed that differences of plus and 
minus 15 decibels may occur and should not be taken as an indication 
that a change in the subject’s hearing has taken place When meas- 
urements are repeated on the same system, plus or minus 10 decibels 
should be required to indicate a change m the subject’s hearing Except 
in the first test, ambient noise of 40 or 50 decibels did not affect relia- 
bility Practice did not produce any improvement in hearing in any 
of the group It was believed that an examiner might become accurate 
in doing audiometry after testing about 30 subjects 

Kobrak undertakes a physiologic explanation of a cochleovesti- 
bular principle of hearing based on phylogenetic conditions Vestibular 
tactile perception of individual periods of sound vibrations, especially 
in the “density” in the succession of individual cycles, in contrast and 
complementary to the “cochlear proper” sensation of cycle frequency, 
the physiologic density of the tone, is believed to play a part in the 
estimation of pitch, in view of their proportional relation 

Kobrak mentions the great importance of the audiometer and the 
tuning fork in hearing tests He stresses the importance of the role 
played by the tympanic muscles and their ability through hyperactive 
responses to produce a negative Rinne response in the absence of 
morphologic changes in the middle ear When this occurred with 
typical perceptive deafness, the term physiologic negative Rinne test 
was used When the right ear with normal hearing is exposed to the 
Barany buzzer at the left ear, most of the Rinne test figures — except the 
highest — ^tones become negative However, there is a fairly quick 
recovery from the negative results after the exposure to the noise 
This tympanic muscle phenomenon must be considered in those cases 
in which a shortened bone conduction with a negative Rinne result is 
obtained in the Schwabach and the Rinne test with two or three tuning 
forks at octave distance The diagnosis of so-called combined middle 
and inner ear deafness is usually made without actual awareness of 
the changes in the middle ear , this factor might be related to the hyper- 
activity of the tympanic muscles The early diagnosis ot latent deafness 
depends on special hearing and vestibular tests Routine audiometry 
IS done, especially with the tuning fork for period hearing, in which 
the tone is heard briefly over a certain period of the decaying vibration 
of the tuning fork This can be considered abnormal only when the 
period of hearing sensation with 1024 and 2048 double vibrations is 
less than half the normal and when it is associated with a positive 

12 Kobrak, F Contribution of a Working Hypothesis of a Principle in 
Cochlear-Vestibular Hearing, Pract oto-rhino-laryng 9 346, 1947 

13 Kobrak, F Some Clinical Phenomena of Deafness in the Light of New 
and Old Tests of the Ear, Arch Otolaryng 47 113 (Feb) 1948 



LEJFV ET AL— FUNCTIONAL EXAMINATION OF HEARING 343 

audiometric provocative test and abnormal vestibular findings These 
various tests spot "mute” areas in the petrous bone Kobrak states 
that the term hereditary is used to describe deafness in persons whose 
next of km show manifest deafness and the term congenital is applied 
to deafness m persons m whom latent abnormalities of the genes can 
be detected by special methods of diagnosis, as discussed m his article 
Deafness which cannot be identified as congenital by these methods 
IS placed m the category of acquired deafness, which can be antenatal, 
mtranatal and postnatal 

Luscher and Zu islocki suggest some new tests for hearing They 
assert that classic conceptions as to distribution of hearing loss due to 
conduction and perception deafness no longer hold good They believe 
It necessary to supplement routine thieshold measurements uitli new 
tests The temporary auditory threshold is determined after the ear 
is exposed to a stimulus tone of 30 to SO decibels for four seconds 
This causes an almost instantaneous rise m the auditory threshold 
which increases with the increase of intensity of the stimulating tone 
The threshold returns to normal m accordance with an exponential 
curve The auditory threshold rises 40 to 45 decibels above normal 
for a tone of 80 decibels, depending also on the frequency and attain- 
ing a maximum at 2000 to 4000 cycles For persons with normal 
hearing, the rise of auditory threshold during speech amounts to less 
than 20 decibels and is of no practical significance 

Howells presents a new and simple technic m the differential 
diagnosis of type of deafness He noted, from a series of persons with 
normal hearing, that m longitudinal stroking of the skin of the neck, 
beginning at the nape and coming forward, the patient was aware of 
a point of greatest intensity of hearing of the sound at the anterior 
border of the sternomastoid muscle, about 1 inch (2 5 cm ) below the 
tip of the mastoid process Persons with middle ear deafness or 
normal hearing could locate this point within a few seconds after the 
test started Patients with inner ear deafness were unable to detect 
any sound from stroking the skin Tests at this point with the bone 
conduction stimulator of the audiometer showed a trace of bone con- 
duction over the mastoid process at a frequency of about 10 decibels 
less Howells attributes the transmission of vibration to simple con- 
duction through the stretched muscle and craniocochlear conduction 
from the point of attachment of the sternomastoid muscle 

14 Luscher, E , and Zwislocki, J The Decay of Sensation and the Remainder 

After Short Pure-Tone Impulses on the Ear, Acta oto-laryng- 35 428, 

15 Howells, D E Sound Conduction Through the Sternomastoid Muscle 
in Middle-Ear and Nerve Deafness, J Laryng & Otol 62 394 (June) 1948 
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The test is offered as a simple differential test between middle ear 
deafness and nerve deafness 

Popa presents a further report on autospirophony, a new method 
for testing hearing which he first described m 1948 The test is based 
on the following observations If one consciously takes notice of 
nasal respiration when the nose is unobstructed and the hearing normal, 
there is a sensation as of the respiratory sound’s being propagated to 
the ears by air leaving the nasal orifice When, however, the auditory 
meatuses are obstructed lightly by compressing the tragi or, better,^ 
with the ends of the fingers, the resonance resembles that of a tube 
and one has the feeling that the sound is leaving by way of the pharyn- 
geal or nasopharyngeal cavity and not by air through the nasal pas- 
sages This sensation exists also when the mouth is open or when 
respiration is performed with the nasal fossa alone If, instead of 
pressing lightly with the fingers, one closes the meatuses lightly, the 
sensation of the sound’s leaving by way of the pharynx is lost and 
the sound again seems to leave by air through the nasal passages The 
phenomenon is similar to that of the Gelle test If one ear is occluded 
and the other left free, the respiratory sound is perceived only but 
the latter through air (intranasal resonance) This experience is 
analogous to a lateralization of the Weber test to the “healthy” side 
The perception of the sound through air leaving the nose and (seem- 
ingly) traveling to the ear is called by the author “exoperception”, 
that by intranasal resonance, “intraperception ” 

When lateralization in the Weber is to the diseased side, auto- 
spirophony IS lateralized to that side also A positive reaction to the 
Rinne test is characterized by exoperception, and a negative one, to 
intraperception of autospirophony A Gelle test is characterized by 
the disappearance of autospirophony on strong compression of the exter- 
nal meatus Bilateral deafness with exoperception is an inner type 
of deafness, and unilateral deafness with exoperception to the good 
side also represents an impairment of the inner ear In acute involve- 
ment of the middle ear and in pure conduction deafness due to oto- 
sclerosis, autospirophony lateralizes to the diseased side Popa examined 
34 patients with tuning forks and according to the methods outlined 
in his paper and found that the results obtained with his method 
were in harmony with those obtained with tuning forks He considers 
his method a valuable additional clinical test for hearing impairment 

Bekesy describes a new audiometer, in which the test tone 
oscillates in the vicinity of the threshold constantly, avoiding fatigue 
and saving time The intensity of the tone increases continuously as 

16 Popa, N Autospirophony A New Method for Testing Hearing, Ann 
d’oto-laryng 64 463 (Aug -Sept) 1947 

17 von Bekesy, GW A New Audiometer, Acta oto-Iaryng 35 411, 1947 
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long as a signal button is pushed and decreases gradually when the pres- 
sure IS released The subject determines his own threshold by pressing 
the button for perception of tone, releasing it until the tone disappears , 
in this way the tone oscillates around the subject the whole time 
The resulting graph is shown as a series of small waves (similar to 
those of the electroencephalograph) which follow the same pattern in 
the same subject on repeated tests The whole range between 100 and 
10,000 cycles per second is covered in fifteen minutes The masking 
sound in the nontested ear is alleged not to mask in any way the ear 
being examined Comparison of the loudness balance (Fowler’s phe- 
nomenon) may be observed by the change in the amplitude of the 
spikes (intensity ocillations) Pathologic conditions (lesions, tinnitus) 
are suggested by changes in the height of the spikes To detect 
malingering, an extra attenuation of 10 decibels is inserted periodically 
into the circuit The subject is unable to correct for this, and the graph 
shows the discrepancy 


PSYCHOGENIC DEAFNESS 

Hardy discusses the problems and treatment of psychogenic deaf- 
ness and emphasizes the fact that the psychogenic factor is commonly 
an overlay on organic defects of hearing The diagnostic problem is 
to measure accurately the relative amount of organic and psychogenic 
involvement He feels that this can best be accomplished by the 
otologist, who IS most capable of interpreting the results of hearing 
tests and evaluating the organic pathologic condition The essential 
principle in the technic is repeat testing for both pure tone and speech 
as well as tuning forks Special tests are the Lombard, the Stenger 
and the Doerfler-Stewart, in which superimposed signals of speech 
and masking noise are employed All these tests are done to determine 
a disparate state of affairs Once this is established, the ratio between 
psychogenic and organic dysfunction must be determined Hardy recom- 
mends suggestion hypnosis to accomplish this Such hypnosis can be 
used by the otologist and is simple and easily mastered without formal 
instruction Reference is made to a monograph by Brenman and Gill 
Hypnotherapy A survey of the literature, the Menninger Foundation 
Monograph Senes, No 5, New York, International Universities Press, 
Inc , 1947 The purpose of suggestion hypnosis is to induce a state of 
control sufficient to relieve some of the inhibitions of the conscious state 
while the examiner conducts routine tests of auditory acuity The 
so-called waking technic is the simplest form, involving only fixation on 
a bright object to initiate the patient’s response to deep suggestion 

18 Hardy, w G Psychogenic Deafness, Ann Otol , Rhin & Larynx 57* 64 
(March) 1948 
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This results in a kind of hyperconcentration that induces complete 
relaxation rapidly A verbal stimulus is necessary, which can be pro- 
duced through a portable amplification system with head phones Rela- 
tively few patients with a psychogenic overlay on organic deafness are 
totally deaf for speech Some persons are resistive to the idea of hypno- 
sis, and It IS best to use the terms relaxation and concentration in 
explaining the procedure Once the patient is relaxed, a recheck is 
made for pure tones and speech, and when it has been determined 
that the hearing threshold is better the clinician has evidence of the 
relation between the psychogenic and the organic dysfunction The 
results under relaxation are indicative of the maximum organic impair- 
ment The key to the therapy is the ability of the patient to gam insight 
into the relations between the causal factors and the symptoms The 
success depends on the patient’s willingness and ability to resolve his 
difficulties This phase of the treatment can often be more readily 
accomplished by the otologist than by the psychiatrist Hardy presents 
a series of 12 cases with audiograms to illustrate them 

A careful evaluation of the hearing status of the otosclerotic patient 
to be selected for the fenestration operation should determine how 
much of the impairment is conductive and how much perceptive in 
type This can be done with the use of the tests suggested by Camp- 
bell and Macfarlan A careful audiometric examination for both air 
and bone conducted sounds is done Proper masking is essential 
It should be measured and raised by decibel steps to just the required 
amount below the point at which spreading to the opposite, or tested, ear 
IS observed The ideal method is to use a tone an octave below or 
even nearer to the tone used m testing If the hearing is 30 to 40 
decibels better in the untested ear, masking for both air and bone 
conduction should be done To avoid air-borne sound m bone conduc- 
tion tests, one should run off a reporting by the patient of levels of 
loudness at which different pitches are heard when the bone conduction 
receiver or tuning fork is held m the bone conduction position, as over 
the region of the mastoid process but not m contact with the bone 
Therefore, when the actual bone conduction reading later is the same 
as that obtained by test for the loudness level, the examiner can 
appreciate the fact that the hearing for that particular pitch might 
be for either air conduction or bone conduction Tuning fork tests 
for bone conduction hearing can be of great value if the various factors 
of error are recognized and guarded against The fatigue test is impor- 
tant, as auditory fatigue does not occur in early otolsclerosis or catarrhal 
deafness, but it does appear in all types of nerve deafness This test can 

19 Campbell, E H , and Macfarlan, D Test Findings Before and After 
Fenestration of the Labyrinth, Arch Otolaryng 47 590 (May) 1948 
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be performed b)’’ delivering a pitch sufficiently heard at 40 decibels above 
the patient’s hearing threshold for three minutes The patient’s thresh- 
old IS then retested every thirty seconds 

The Gelle test can also be of value m the hands of an experienced 
tester Campbell and Macfarlan state that there can he varying degrees 
of fixation of the stapes, as they have found a more and more positive 
response as the disease progressed and suggest a modification of the 
Gelle test The butt of the tuning fork is held on the mastoid process 
and the index finger is used to exert pressure on the column of air 
between the meatus and the drum membrane The loudness balance 
test will give a definite demarcation betw'een opeiable and inoperable 
loss of hearing in patients with otosclerosis The loudness balance test 
cannot be accomplished if the deafness is of an obstructive type alone 
but can be if there is nerve deafness Various degrees of this matching 
are found as the disease progresses The speech-hearing tests are 
important for diff ei entiating deafness, paiticularly those tests involving 
articulation interpretation The authors use the unamphfied phono- 
graph with an intensity trimmer on the instrument This is connected 
with the microphone outlet of the audiometer which furnishes the 
necessary amplification and a decibel meter The patient hears the 
speech coming fiom an ear phone, exact thieshold readings can be 
obtained by this method This threshold test can help differentiate the 
conductive type of deafness from the perceptive type, as suggested by 
Walsh and Silverman In cases of conductive deafness, hearing liecomes 
better with increase in loudness, wdiereas in the perceptive type, a level 
IS reached at which there is an end of maximum efficiency Finally, the 
caloric test is helpful in estimating the functional activitv of the mecha- 
nism of the inner ear 


At the Central Institute for the Deaf and the department of oto- 
laryngology of Washington University, Thurlow and associates 
studied a group of 161 patients befoie and aftei the fenestration opera- 
tion Statistical analysis w^as iilanned to answer questions as to the 
reliability of the various tests, whether the patient’s familiarity with the 
tests improved his performance, whether one test could be substituted 
for another and the value of the tests for predicting improvement of 
hearing by fenestration After utilization of a relatively large battery 
of tests, it w'as found that only the following ones were necessary 
pure tone audiometry by air and bone conduction, threshold of detect- 
ability of speech, threshold of speech for Western Electric 4C recordings 
and Psycho-acoustic Laboratory test no 9 and 12 and P-B word 


20 Thurlow, W R , Silverman, 
btatistical Study of Auditory Tests 
Laryngoscope 58 43 (Jan) 1948 
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lists given at several intensities The authors’ statistical analysis of 
these tests showed that test no 9, spondaic words, and test no 12, 
sentences, have a standard error of measurement of about 4 decibels, 
which IS about the same as for pure tone audiometr}!- All the speech 
lists mentioned revealed losses so closely correlated with one another 
that only one of them need be used in any clinical routine The pre- 
diction of the thresholds for speech from the losses for pure tones 
averaged over the speech range is less satisfactory than the prediction 
from one speech test to another Patients with conduction deafness 
show a better discrimination for speech measured by the articulation 
scores obtained on word lists given at high intensity than do patients 
with a significant amount of nerve deafness Patients with predomi- 
nantly conductive deafness give the best results on tests made within 
eight months after the fenestration operation None of the tests 
employed showed any great predictive value The average gam for 
speech in this period was about 14 decibels The average gain for 
pure tones m the speech range was about 9 decibels Pure tone 
audiometry significantly underestimated the gain for speech Reduc- 
tion in the degree of exenteration of the mastoid cells produced no 
detectable change in the average gain, and the use of the cartilage 
stopple gave about 8 decibels less immediate gam for speech and m 
many cases did not prevent subsequent closure Details including 
correlation coefficients and statistical tests of significance are included 
m the paper 

Juers stresses the importance of the Weber test m postoperative 
evaluation of cochlear function in cases of fenestration In 88 consecu- 
tive cases m which there was no definite lateralization before operation, 
m the Weber test lateralization to the ear operated on occurred m 51, 
and in the remaining, except for a few, no lateralization occurred 
The packing m the ear was not a significant factor, as similar results 
were obtained m a similar group checked at a later interval when no 
packing was present In general, m those cases m which there was 
a shift to the untreated ear several days after operation after laterali- 
zation to the side operated on, initial gam in hearing was less Bone 
conduction determinations made at the third postoperative month for 
the frequencies from 256 through 2048 showed an improvement ranging 
from 1 decibel for the lower frequency to 13 decibels for the higher fre- 
quency m the ear operated on Juers discusses the physiology of the 
fenestrated ear and presents some evidence that air-conducted sound 
may enter the inner ear chiefly by passing directly through the fenestra 

21 Juers, A L Observations on Bone Conduction in Fenestration Cases, 
Ann Otol , Rhin & Laryng 57 25 (March) 1948 



LBWY BT AL— FUNCTIONAL EXAMINATION OF HEARING 349 

Reid presents a statistical study of “permanent ’ deafness in 
artillery personnel and medical students used as controls The deaf- 
ness may be abrupt or gradual in onset and in either case may result 
from one severe blast or from long-continued exposure to less severe 
stimuli, more frequently the latter 

Woods ==■ believes that m otosclerosis loss by bone conduction is 
early, beginning in the higher tones Bone conduction remains normal 
at 256 double vibrations for a long time, even when it is grossly 
reduced for 512 and higher frequencies Loss by air conduction begins 
in the lower tones In successful cases after fenestraion, improvement 
in bone conduction as well as air conduction takes place Woods 
advances several possible explanations He uses the Western Electric 
2B audiometer, with the D-S0904 bone conduction receiver [Review- 
ER’’s Comment Bone conduction as measured on the audiometer is 
not fully accepted by acoustic physicists ] 

Collins reports his experience with aural trauma caused by gun- 
fire In the series, 108 patients w^ere tested, all but 3 experienced 
deafness at the time of injury In 3 the onset was delayed or gradual 
Tinnitus occurred in 88 per cent, pain at the time of injury in 37 per 
cent, bleeding in 29 per cent, discharge in 15 per cent, ruptured 
membrana tympani in 50 per cent and disturbed labyrinthine function 
in 75 per cent Of the abnormal reactions, unilateral paresis of the 
ear canal occurred in 21 per cent and bilateral paiesis in 7 per cent, 
56 per cent of the patients showed directional preponderance The 
figures on mixed reactions were very small Vertigo occurred in 50 per 
cent, nausea m 15 per cent, headache in 25 per cent and vomiting in 
7 per cent In this senes, a tonal dip at the frequency of 4096 double 
vibrations was present in only 5 patients 

Friedman reports his observations on 100 patients with acoustic 
trauma admitted to a general hospital m the first six months after the 
invasion of the European Continent The characteristic audiometric 
findings were a dip at or near the frequency of 4096 double vibrations, 
with a minimal loss, and a deepening and broadening of the curve in 
the frequencies above 2048 cycles, at which there was greater damage 
There was also a slight depression of the curve in the frequencies 

22 Reid, G “Permanent” Deafness Due to Gunfire, J Laryng & Otol 
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curve at 2896 and 4096 double vibrations associated with a rise in the 
higher tones was found in 32 cases, or 42 per cent This was not 
associated with age It resembled the dip frequently present after 
exposure to trauma or gunfire The authors are of the opinion that 
possibly hypertension produces a similar traumatic effect on the cochlea 
as that of trauma, and association of this type of hearing loss with a 
history of trauma from noise should suggest the possibility of hyper- 
tension 
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M 

A 

138 

887 (Nov 20) 1948 

MFR OTARION HEARING AIDS 

159 North Dearborn Street, Chicago 

Paravox Models VH and VL 

J 

A 

M 

A 

132- 

79 (Sept 14) 1946 

Paravox Model XT 

J 

A 

M 

A 

134 

365 (May 24) 1947 

Paravox Model XTS 

J 

A 

M 

A 

136* 

109 (Jan. 10) 1948 


MFR PAR A VOX, INC 
2056 East Fourth Street, Cleveland 16 
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Precision Table Hearing Aid 

MPE PEECISION ELECTRONICS CO 
850 West Oakdale Avenue, Chicago 14 


Radioear Model 45 CM 

Radioear Model 45 M magnetic air conduction receiver 
Radioear Model 45 M magnetic bone conduction receiver 
MFR E A MALES &, SONS 
30G Beverly Road, Mount Lebanon, Pittsburgh 


Ravov (Semi Portable) 

MFR ZENITH RADIO CORP 
6001 West Dickens Avenue, Chicago 


Silver M cronic Hearing Aid Model 101 
MFR MICRONIC CO 
727 Atlantic Avenue, Boston 11 


Solopak Hearing Aids 

MFR ALLEN HOWE 


ELECTRONICS CORP 


Salem, Mass 

Sonotone Audicles Nos 530, 531 and 633 
Sonotone Model 600 
Sonotone Model 700 
Sonotone Model 900 

MFR SONOTONE CORP 
Elmsiord, N Y 


Supcrfonic Hearing Aid 

MFR AMERICAN SOUNT) PRODUCTS, INC 
2454 South Michigan Avenue, Chicago 


Telex Model 22 
Telex Model 97 
Telex Model 612 
Telex Model 900 
Telex Model 1020 
Telex Model 1550 

MiR TELEX, INC 
Minneapolis 1 

Trimm "Vacuum Tube Model 300 
MFR TRIMM, INC 
400 West Lake Street, LibertyvUle, 111 
Dnex Model “A” 

MFR NICHOLS & CLARK 
Hathorne, Mass 
"Vactuphone Model 3 

MFR ALLEN HOWE ELECTRONICS CORP 
Salem, Mass 


Report not yet published 


JAMA 120-1161 (Dee 30) 1944 
JAMA 127 219 (Jan 27) 1945 
JAMA 127 27 (Jan 6) 1945 


JAMA 113-18 (Oct 28) 1039 


TAMA 135-169 (Sept 20) 1947 


JAMA 136 - 768 (March 13) 1948 


JAMA 123 837 (Nov 27) 1943 
JAMA 131 523 (June 8) 1946 
JAMA 135 838 (Nov 29) 1947 
Report not yet published 


T 4 M A 138 293 (Sept 25) 1948 


JAMA 134 - 606 (Juno 14) 1947 
JAMA 138 294 (Sept 25) 1948 
J A M A 114 1634 (April 27) 1940 

J A M A 117 1978 (Dec 6) 1941 

1 A M A 117 2072 (Dec 18) 1941 

TAMA 120 705 (Nov 11) 1944 


T A M A 13 4 642 (Peb 22) 1947 


JAMA 134 - 254 (May 17) 1947 


JAMA 136 769 (March 13) 1948 


Western Electric Ortho tronic Model 
Western Electric Model 03 
Western Electric Model 04 
Western Electric Models 65 06 

MFR WESTERN ELECTRIC CO , INC 
120 Broadway, New York 5 
Zenith Eadionic Model A2A 
Zenith Radionic Model A 3 A 
Zenith Eadionic Model B 3 A 
Zenith Model 75 


J 

A 

M 

A 

121 

1283 

(April 17) 1943 

J 

A 

M 

A 

131 

895 

(July 13) 

1946 

J 

A 

M 

A 

134 

605 

(June 14) 

1947 

J 

A 

M 

A 

137 

534 

(Jime 6) 

1948 

J 

A 

M 

A 

127 

169 

(Jan 20) 

1946 

J 

A 

M 

A 

127 

159 

(Jan 20) 

1945 

J 

A 

M 

A 

127 

158 

(Jan 20) 

1946 

T 

A 

M 

A 

135 

773 

(Nov 22) 1947 


MPR ZENITH RADIO CORP 
6001 Dickens Avenue, Chicago 

All the hearing devices listed in this report employ vacuum tubes 


A-ODIOMETERS ACCEPTED 


tDC Audiometer Model 50 

MFR AUDIO DEVELOPMENT CO 
2833 Thirteenth Avenue South, Minneape 
Maico Audiometer Model D-5 
Maico Audiometer Model D 8 
Maico Audiometer Model D 9 
Maico Model ES Group Phonographic Audiome 
MPR MAICO CO , INC 
North Third Street, Minneapolis 
Sonotone Audiometer, Model 20 
MFR SONOTONE CORP 
Elmsford, N Y 

Electric Audiometer, Model 4 C 
Western :&ectric Audiometer, Model 6 BP 

^R WESTERN ELECTRIC CO , INC 
120 Broadwav, New York 5 


TAMA 


JAMA 
JAMA 
Report not 
JAMA 


JAMA 


JAMA 

JAMA 


137 1131 (July 24) 1948 


114 139 (Jan 13) 1940 
120 205 (Sept 19) 1942 
yet published 
137 1536 (Aug 21) 1948 


124 94 (Jan 8) 1944 


118 1297 (April 11) 1942 
114 1634 (April 27) 1940 
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HEARING AIDS 

The results of audiometnc examination of a person with an artificial 
drum membrane are reported by Aubry The patient, aged 62, had 
considerable impairment of hearing m the left ear Hearing m the 
right ear was better, but there were a large posteroinfenor perforation 
in the drum membrane and a slight discharge With treatment the 
ear became dry, and trial of an artificial membrane showed considerable 
improvement in hearing Both bone and air conduction were studied 
with the membrane m place By air conduction, improvement was as 
follows 128 double vibrations, 20 decibels , 256 double vibrations, 
18 decibels, 512 double vibrations, 18 decibels, 1024 double vibrations, 
18 decibels, 2048 double vibrations, 14 decibels, 4096 double vibra- 
tions, 2 decibels, and 8192 double vibrations, 0 decibels Bone conduc 
tion showed improvement only for 512 double vibrations, wuth a gam of 
4 decibels, for 1024 double vibrations, with a gam of 6 decibels, and 
for 2048 double vibrations, with a gain of 2 decibels Hearing of the 
whispered voice improved from 0 25 meter to 2 meters 

Aubry states that these observations are contrary to those ot the 
older writers and in accord with those of Nasiell and Causse in showing 
that the low tones are benefited more than the high tones by the use 
of an artificial membrane , bone conduction is not improved with its use 

In this article, Macfarlan again stresses the importance of speech 
hearing and its testing The formulas used for computing hearing loss 
for speech from the pure tone audiogram are not accurate The best way 
to test speech hearing is with speech as a testing stimulus The instru- 
ment needed is a phonograph with a motor-driven turntable and a 
crystal pick-up Within the box are amplifying tubes, and on the 
front panel is an intensity or loudness attenuator marked in decibels, 
with a zero setting regulated by a “trimmer ” A head phone for indi- 
vidual testing and a loudspeaker for testing the efficiency of hearing 
aids are used The record, the most important item, has monosyllabic 
words on one side and numbers on the other The patient is directed 
to repeat the words he hears at a point easily audible, and the loudness 
of the speech is attenuated to the threshold of hearing A reference 
point should be established to correlate speech work with audiometer 
decibel level The frequency of 1000 cycles is the commonest reference 
frequency used in acoustic work This is in the middle of the zone 
of both speech frequencies and greatest hearing acuity The 1000 cycle 
note of the phonograph is matched to the 1000 frequency note of the 

28 Aubry, M An Artificial Tympanic Membrane Studied by A.udiometrj 
New Case, Ann d’oto-Iaryng 64 167 (March- April) 1947 

29 Macfarlan, D Testing Speech-Hearing and the Efficiency of Hearing Aids 
Ann Otol , Rhin & Laryng 57 444 (June) 1948 
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audiometer at various loudness (decibel) levels This is done by play- 
ing a record of a 1000 cycle note through the equipment and sending 
it out over a phone which is identical to the phone of the frequency 
audiometer used for comparison 

Long experience uith speech-hearing tests has brought out the 
following facts The response to numbers is usually 10 decibels lower 
than to other monosyllabic words , thresholds are as sharp as with 
frequency audiometr} , the personal equation error is rarely more than 
5 decibels Patients can reach lower thresholds in going from audible 
to inaudible than in going from inaudible to audible, and thresholds are 
sharper m persons with nerve deafness than m those with catarrhal 
deafness Auditory inattention in senile deafness and in profound 
deafness of long standing can easily be demonstrated by comparing the 
intensity required for the first response w’lth the accurate lower one 
obtained after the ear has accustomed itself to hearing Hearing for 
\owel sounds is usually much better than for consonants Tests should 
be made for the convenient loudness level , the pain threshold should 
also be investigated because it will be difficult to get the patient to 
accept a hearing aid that gives the needed amplification if the pain 
threshold is close to the auditory threshold In testing the rela- 
tive efficiency of aids, the loudspeaker is used and the patient is 
placed at a fixed distance from the instrument, he adjusts the aid to 
obtain its greatest efficiency, W'hile the otologist adjusts the intensity to 
the patient’s best threshold The patient can try various aids at the 
retailers and can bring for testing those wdnch seem to be most suitable 
This would make it unnecessary for the otologist to have a stock of 
aids on hand for testing Speech-hearing determination is essential 
for proper testing, for follow-up treatment, for legally rating disability, 
for selection of a proper aid and for professional guidance and advice 
The threshold audiogram alone is not an adequate measure of impaired 
hearing 

Berry reviews the recent literature on hearing aids There has 
been a sharp advance in the production and use of aids since the w^ar 
In 1943 only 110,000 hearing aids were in use, in 1946, 225,000 were 
purchased, and it is estimated that now 800,000 are m use They are 
being used to advantage by the very young when the child is learning 
speech, by those of school age with lip reading and by those m later 
life who have severe and advanced impairment The value of auricular 
training was definitely brought out during the war, and this training 
should be earned out in civilian life The statement is made in the 
Harvard re port, which is here mentioned, that uniform amplification of 

194? ^ Ann Otol , Rhm & Laryng 57 500 (June) 
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hearing aids, with possible moderate emphasis on the higher frequencies, 
IS better than selective amplification Reports from the engineers of 
the different companies point out the many recent advances in the 
instruments Batteries are now smaller and more efficient , transmitters 
are now in one piece, ethyl cellulose is used for the case of the instru- 
ment, butyl rubber mountings are used for insulation and smaller and 
moisture-proof cords reduce noises produced by the rubbing of clothes 
Smaller and perfected midget vacuum tubes are more powerful and 
free from objectionable resistance noise, ear receivers are smaller and 
more efficient Plastics used in making ear molds have been so improved 
that now the molds can be safely made, provided that any obstructing 
wax 'has first been removed Introduction of the “printed circuit” 
in the production of aid by manufacturers will save much skilled labor 
in small part assembly and makes for ruggedness, protection against 
moisture and simplicity Some companies are now using it with enthusi- 
asm Continued advances seem assured m view of the healthy and 
keen competition in the mdustrjf 

Pothoven discusses modern hearing aid for Dutch readers A 
description of the parts of the tube apparatus and of the method of 
fitting, with high praise for American instruments and their control by 
the Council on Physical Medicine and Rehabilitation of the American 
Medical Association, forms the mam portion of the article The authoi 
cites the work of Fowler on recruitment and states that this factor 
necessitates an automatic volume control for certain patients, as other- 
wise irreparable damage may be done to the hearing organ 

An excellent sun-^ey of the development and principles involved in 
the operation and choice of hearing aids is given by Segal , the 
language used is simple and nontechnical 

The elements of both carbon and valve aids are adequately described 
The drawbacks of the carbon hearing aid were weak performance on 
high tones and restricted frequency range The author states that in 
England it has been completely superseded by the valve instrument, 
which IS greatly superior Cases are reported by reliable authorities 
m which patients with losses as high as 95 per cent in the frequency 
range 1024 to 2048 have been enabled to follow normal speech at a 
distance of several feet 

The essential parts of a modern aid are listed as (a) a microphone 
for receiving sound and converting it into electrical energy in the 
shape of impulses which reproduce the rise and fall in the pitch and 
level of the sound , (b) an amplifier unit, made up of a system of valves 

31 Pothoven, W J Modern Hearing Aids, Nederl tijdschr v geneesk 
91 1242 (May 17) 1947 

32 Segal, Z W Hearing Aids, Acta oto-Iaryng orient 3 20, 1947 



LEWY ET AL— FUNCTIONAL EXAMINATION OF HEARING 357 


which magnify these electrical impulses, (c) dry batteries, which supply 
the necessary poiier to the amplifier unit, and (d) the ear piece, which 
receives the magnified electrical impulses and reconverts them to sound 

A detailed description of each part is given The double ear piece 
tavored by Knudsen is described This ear piece delivers the entire 
band of frequencies to one ear, while the other ear receives only fre- 
quencies higher than 1000 cycles, this is supposed to prevent masking 
Nonportable aids, notably those which combine a hearing aid and radio 
set, are also described 

In another paper, Pothoven^® relates his experience with modern 
hearing aids The fitting of hearing aids is largely m the hands of the 
laity It should be in medical hands because it is possible to damage 
the patient’s hearing, especially in cases with recruitment, b)’- injudicious 
fitting The shortcomings of bone conduction equipment have reduced 
their usefulness to about 10 per cent of cases A carefully fitted eai 
piece IS important ’ To avoid damage to hearing in cases of deafness 
with recruitment, special devices, such as peak clipping or compression 
amplification, are necessary A hearing aid should be delivered to the 
patient on a medical prescription in writing giving the necessarj’ details , 
a very high percentage of Segal’s patients got the best "results with an 
aid giving a flat response in the speech range (512, 1024 and 2048) or 
with an aid giving slight emphasis on the^higher frequencies These 
results are in accord with those of experiments of Davis and Stevens, 
described in their book on hearing aids Segal believes that in the future 
only a few types of hearing aids will be found necessary Recruitment 
is the most important factor to consider in fitting hearing aids, in order 
to avert possible damage to the patient’s own hearing function 


REHABILITATION 


Fisher and associates report on the work done by the newly 
created special hearing clinic of the Medical College of Alabama, at the 
Jefferson-Hillman Hospitals During the past two years 647 children 
were examined, and 211 of them were found to have a definite hearing 
loss A careful history, an examination of the ear, nose, and throat, 
including the use of the nasopharyngoscope and examination of the 
hearing, was obtained for all the patients A special sound room, pre- 
cision audiometer and tuning forks were used for evaluation Of the 
11 cases of impaired hearing, 83 were due to obstruction of the 
eustachian tubes by lymphoid tissue, and the hearing was restored to 


17, Pothoven, W J Some Aspects of Modern Hearing Aids and Their 
Jutting, Acta oto-laryng 36 296, 1948 

^ Fisher, G E , Moody, F S , Hicks, J J , and Brannon, W H The 

Eye Sr°L^e Alabama, 

ye, nar. Nose & Throat Monthly 27 553 (Dec ) 1948 
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normal by proper therapy In 53 additional cases therapy was in 
progress Of the 83 patients 56 had tonsillectomy and adenoidectomy 
alone , 1 had adenoidectomy alone , 1 1 had tonsillectomy and adenoid- 
ectomy plus one radium treatment , 2 had two radium treatments, and 2 
had three treatments Normal hearing was restored within three months 
following the last radium treatment in the majority of cases, the largest 
number of restorations occurring within one month The authors 
make a plea that careful examination be made early on children to 
prevent a permanent loss in hearing m those amenable to therapy 

Lacerda and Ver Loet report a research audiometnc study of the 
residual hearing of the pupils of the Rio de Janeiro National Institute 
for the Deaf A Western Electric 6A audiometer® was used with a 
Pilling -Witting auditory masker in a soundproof room Two hundred 
audiograms were used in an examination of 141 children 7 years of age 
or older In all cases in which a total loss of hearing by air conduction 
was , observed, tests of hearing by bone conduction also gave negative 
results In onl}'- 5 audiograms, 2 5 per cent was a total loss for all 
frequencies for air and bone conduction noted The report is made for 
two thresholds, the first quartile expressing the auditory threshold of 
25 per cent of the ears which heard best and the median expressing the 
auditory threshold of 50 per cent of the ears with the best hearing 
In the first quartile, 25 per cent or more perceived all the frequencies 
except 8192 by air conduction, and only 25 per cent heard only the 
256 and 512 frequencies by bone conduction Similarly, in the median 
group the same air and bone conduction were perceived by less than 
50 per cent The losses were about the same m the two ears The 
quartile thresholds for air conduction had a somewhat wider frequency 
range and were at more convenient levels than the median — namely, 
128 to 4096 cycles as compared with 256 to 2048 cycles Bone con- 
duction was alike for the two, ranging from 256 to 512 cycles, though 
at different levels There was an abrupt change with greater loss 
starting at 2048 cycles by air conduction and 512 cycles by bone con- 
duction These results conform to the picture of nerve or perception 
deafness Seventy per cent of the group on whom reports were avail- 
able were born deaf, and 30 per cent acquired the impairment after 
birth Of the congenital or constitutional lesions causing deafness in 
the 70 per cent who were born deaf, syphilis ranked first (36 per cent), 
followed by hereditary deaf -mutism (7 5 per cent) and alcoholism 
(3 per cent) , the cause was obscure in 23 5 per cent Among the 
30 per cent with acquired deafness, the condition was due to mjurv 

35 Lacerda, A P , and Ver Loet, A E Audiometnc Studies of the Residual 
Hearing of Pupils of Rio de Janeiro National Institute for the Deaf, Arch 
Otolaryng 47 239 (March) 1948 
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to the head in 7 per cent, to various forms of meningitis in 5 per cent, 
to epidemic cerebral meningitis m 4 per cent and to various other 
diseases in 4 5 per cent , the cause was obscure in 4 per cent Audio- 
grams in the two groups varied insignificantly There is apparently no 
association between auditory thresholds and causes of deafness 

Audiometnc tests of bone conduction hearing in deaf children pro- 
duce results falling into three groups (1) no response, (2) response 
at some frequencies, mainly 256 and 512, and (3) responses indi- 
cating perception of such slight and transitory nature that recording is 
impossible Responses of the last type are termed “vanishing percep- 
tion ” This “vanishing perception” of the auditory tone occurs more 
frequently for bone conduction, but it also occurs for air conduction at 
high intensity levels of short duration It lasts only a few seconds, with 
a silent period succeeding each of its appearances until there are no 
more responses It is very inconstant and variable, making recording of 
It impossible One can test for “vanishing perception” by using the 
regular bone conduction receiver and raising the intensit)'- graduall} 
When the fleeting response is obtained, the intensity is increased to 
make sure that no more hearing is present The test is repeated to 
see whether the phenomenon recurs Another way to test for this is 
to switch to another frequency after it occurs, leaving the intensity at 
the same point, and then switching back to the original frequency to 
see if it recurs again This same phenomenon was also observed in 
adults with severe cochlear or nerve impairment This phenomenon 
occurred in 39 per cent of the children tested liy bone conduction, 
in 4 5 per cent tested by air conduction and in 4 per cent tested by 
both It reappears at a different frequency oftener than at the same one 
at subsequent tests It differs from physiologic fatigue, which is 
binaural in nature, by being frequently present in a single ear The 
authors maintain that this phenomenon is significant of severe and 
advanced cochlear damage observed in persons with advanced perceptive 
deafness, particularly in deaf-mutes From the acoustic standpoint, 
vanishing perception is associated with a lack of sufficient intensity to 
support a steady sensation From the physiologic and pathologic point 
of view, it is related either to a very weak excitation of the hair cells 
of the organ of Corti or to a slight conduction of a nerve stimulus 
Anatomically, it is associated with the development of a degenerative 
process involving both the nerve and the sensory organs 

Ivlotz and Tissue make a plea for group testing in French com- 
munities in order to facilitate the prevention of deafness and the 
rehabilitatio n of the hard of hearing American statistics as to the 

36 Klotz, P L , and Tissue, M Uncovering Auditory Deficiency in the 
e-ommunity, Arch med sociale 111 446 (Oct) 1947 



360 


ARCHIVES OF OTOLARYNGOLOGY 


number of persons handicapped by hearing defects are cited in support 
of this plea 

The authors trace the development of the audiometer, which they 
consider the ideal instrument for testing of hearing, fiom the telephonic 
acumeter devised by Hartman in 1878 to the modern instrument which 
resulted from the researches of Bunch, Fowler and Wegel The usual 
instructions for operating an audiometer are given Mention is made 
of the suggestion of Hughson and Thompson for employing a loud- 
speaker and of Bloomer's method (picture association) for testing 
children The value of the audiometer m testing deaf-mutes and 
malingerers is stressed [Reviewer’s Note The value of the pure 
tone audiometer in detecting simulation is limited ] 

The value of the phonograph audiometer in testing the ability to 
hear speech is also stressed Klotz and Tissue cite the recent work 
of J Donald Harris showing that the results with the phonograph audio- 
meter show a variation of less than 5 decibels, compared with those 
obtained with the pure tone audiometer The phonograph audiometer is 
especially valuable for rapid testing of groups in schools, factories, 
military establishments, etc It is also of value in controlling the 
efficiency of hearing aids 

The recent methods of Schilling and Harris for gioup testing of 
pure tones by means of multiple leceivers are also cited The authors 
conclude that audiometry should have a leading role in social medicine 

Macfarlan discusses the problem of proper handling of the severely 
deaf child between the ages of 2 and 6 years The first thing that is 
recognized usually is the child’s failure to speak rather than the deafness 
Most of these children have some residual usable hearing which requires 
arousing and awakening by amplified sound now available The prin- 
cipal problem is to determine the usable hearing by proper testing 
A program of training in a conditioned reflex must be started, the 
simplest response being the raising of the hand when a loud sound 
IS either heard or felt This training can be done with an electric 
buzzer operating a telephone receiver The parents are given this 
equipment, and the conditioned response is practiced by the child and 
developed at home After this reflex is developed, the child can be 
tested for pure tones in the speech range Many of these children 
show as much as 50 to 60 per cent hearing in the speech hearing zone 
A hearing aid can then be used and a definite program of word, phrase 
and sentence teaching started Later, lip reading is permitted and 
encouraged to supplement hearing The physician should also see that 
tubal catarrh, adenoid hyperplasia and colds in the head are properly 

37 Macfarlan, D Problem of the Congenitally Deaf Child, JAMA 
137 774 (June 26) 1948 
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treated Macfarlan found that approximately 90 per cent of a series 
of 50 patients had usable hearing Vestibular tests and ear mold 
impressions should be made preferably while the patient is under light 
anesthesia This program is essential to prepare these children to enter 
a school foi childien with normal hearing and thus escape institu- 
tionalization if possible The physician should follow and supervise 
these patients to see that the program is properly carried out 
[Reviewer’s Comment Clinics and classes for parents of children 
of this pieschool gioup are being held now m many places to acquaint 
them with the pi oper handling and training of their children ] 

Kinney studied the relation of loss of speech to total deafness 
due to meningitis in 29 cases He observed that loss of speech follows a 
fairly definite pattern When a person with normal hearing and speech 
becomes totally deaf, he tends to lose his speech to an extent directly 
proportional to the length of time that he had speech Speech training 
must be started at once, especially in youngei patients, because their 
memory patterns are not firmly established 

Kinkade reviews the literature on lip reading over a period of ten 
years and presents his analysis and views on this subject He states 
that lip reading is an integral part of otologic theiapy and should be 
the first step in a program of rehabilitation for the acoustically handi- 
capped When propel hearing dimes giving this service are not available, 
the otologist should refer the patient to a competent lip reading instruc- 
tor or school Supervision of the patient’s first steps in hp reading 
can be incorporated into private otologic practice Lip reading is indi- 
cated in all cases of chronic or progressive acoustic impairment entailing 
a considerable hearing loss within the speech range It should be started 
immediately after the diagnosis is made to be beneficial to the patient 
psychologically as well as to the progress of medical therapy Whenever 
possible, it should be started early in preschool age 

25 East Washington Street 

38 Kinney, C E Loss of Speech Due to Meningitic Deafness, Arch 
Otolaryng 47 303 (March) 1948 

39 Kinkade, J M Lipreading for the Deaf and Hard of Hearing Its 
Place in Otologic Therapy, Laryngoscope 48 118 (Feb ) 1948 
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Auriculo-Mastoid Tube Pedicle for Otoplasty D N Stlhanoff, Plast 
& Reconstruct Surg 3 352 (May) 1948 

An excellent description, photographs and sketches, including the casts of a 
deformed ear and the steps in its correction, are presented by the author He 
gives a detailed step by step operative procedure of the reconstructed auricle 

He presents the following summary A case of partial auricular restoration 
for loss of the middle third of the auricle, involving the helix and the concha, is 
presented The formation and utilization of an auriculomastoid tube pedicle are 
described The cartilaginous support was restored by preserved homogenous 
cartilage, while the soft tissues were restored by a postauncular flap The helix 
was restored by partial spreading of an auriculomastoid tube pedicle The patient 
had pronounced hypertrichosis, involving not only the trunk but the supraclavicular 
and postauncular areas as well, so that the operator was deprived of the usual 
donor sites for the formation of a tube pedicle The auricular restoration was 
completed in eight surgical procedures in a five month period The anatomic 
nomenclature auriculomastoid tube pedicle localizes the donor site of this type 

of pedicle Seltzer, Philadelphia 

The Present Status of the Fenestration Operation Morrisset Smith, 
New York State J Med 49 69 (Jan 1) 1949 

This resume was read before the annual meeting of the New York State Medical 
Society, in New York, May 21, 1948 Window resection is primarily for con- 
duction deafness, not for severe eighth nerve degeneration In the early stage 
of deafness, neither bone nor nerve is much impaired Most cases are “mixed”, 
that IS, there is partial involvement of the middle ear and the inner ear This is 
“the ideal time” for fenestration The operation is not limited to patients who have 
otosclerosis or to persons who have never had infections of the middle ear or the 
mastoid process The primary requisite is a functioning auditory nerve, partially 
but not severely impaired Preoperative care calls for sedation with pentobarbital 
sodium, butethal (neonal®) or meperidine hydrochloride (demerol hydrochloride®), 
supplemented during the operation, if necessary Morphine must be avoided 
because of depression of the respiratory center Good technic should require two 
hours or less Regeneration of bone is still the bete noire, but it is possible to 
do a revision with success A serious degeneration of the eighth nerve contra- 
indicates fenestration, since deafness may increase There are two very important 
factors in technic 1 The field must be flushed with sodium chloride solution very 
frequently, and careful suction applied now and then All bone chips must be 
removed 2 There must be perfect outlining of the three canals, removal of all 
gutter cells and freeing of the facial ridge Removal of the cells of the mastoid 
process, total or partial, is still siih judtce The procedure is “practically free 
from danger other than the minimum risk incurred in any major surgical opera- 
tion hearing [may be] successfully restored in a good percentage of cases ” 

VooRHEES, New York 
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Eustachian Tube Irradiation Edmund P Fowler Jr, New York State 
J Med 49 187 (Jan IS) 1949 

Fowler has been an ardent advocate of radium m discussing the treatment of 
barotrauma of aviators Howevei, he sajs that any one using it for alleviation 
of deafness (other than that due to lymphoid obstruction) will be disappointed 
Radium does improve the function of the eustachian tube at the orifice, but it 
does not replace surgical removal of obstructions It will not “dissolve adhesions ” 
Moreoier, virus types of otitis are not relieved by radium He recommends that 
50 mg monel metal capsules be applied for eight or nine minutes (the application 
not to be repeated under three weeks) While he knows of no radium burns or 
blood cjtopenia, Fowler thinks some users are careless in handling radium It 
works silently and without immediate untoward symptoms, thereforCj it is well 
to have at hand a competent physicist w'ho will emphasize the necessar}’^ precautions 
to all personnel A secretary locked up two SO mg capsules in her desk for two 
days “less than two feet away from her ovaries ” Tlie result is unreported, but 
It IS cited as an example of carelessness “ previous irradiation may sensitize 
tissue to further irradiation and even to infection, particularly if large doses are 
used” Irradiation of the nasophar 3 mx at the tubal orifices is a “useful modality,’’ 
but its cumulative effect must be remembered and governed accordingly 

VooRHEES, New York 


The Tvmpanic Plexus G Portmann and E Pure, Rev de laryng 70. J 
(Jan -Feb) 1949 


The tympanic plexus is formed by sensory and autonomic nerve fibers Ana' 
tomically, the relations between the autonomic fibers of the tympanic plexus and 
the autonomic fiber system of the labyrinth are limited 

Three autonomic ganglions annexed to the cranial nerves, each containing 
sensory, sympathetic and parasympathetic fibers, give afferent fibers to the tympanic 
plexus They are the sphenopalatine ganglion, the otic ganglion and the ophthalmic 
ganglion 

The sphenopalatine ganglion, with the vidian nerve (the canalis pterygoidei), 
has a parasympathetic root originating in the lacrimal nucleus adnexed to the 
nucleus of the facial nerve The parasympathetic fibers follow the facial nerve 
until the geniculate ganglion is reached, then the large superficial petrosal nerve 
The sympathetic root of the sphenopalatine ganglion is very short and originates 
in the carotid plexus The sensory root of the ganglion comes from the tympanic 
plexus by way of the large deep petrosal nerve 


The otic ganglion, hhving a composition similar to the sphenopalatine, receives 
afferent sympathetic fibers from the middle meningeal arterial plexus, parasympa- 
thetic fibers from the small deep petrosal nerve and sensory cerebrospinal fibers 
from the facial and mandibular nerves by way of the small superficial petrosal 
netMe Tbe plexus iorms anastomoses with the iacial, vagus and trigeminal nerves 


and the intermediary nerve or nerye of Wnsberg over the tympanic membrane 
The ophthalmic ganglion, although this is not constantly verified in man, appears 
to be connected wuth the tympanic plexus by sympathetic fibers that transmit 
impulses producing dilatation of the pupil 


Herson, Chicago 


Pharynx 

Relief of Trismus in Intraoral Cancer J G Schoolman, Eye, Ear Nose 
& Throat Monthly 27 269 (June) 1948 

Separation of the attachments of the masseter, temporal and internal pterygoid 
muscles is presented as a simple surgical procedure to relieve the trismus frequently 
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encountered as a sequel to unilateral malignant growths in the posterolateral portion 
of the mouth This trismus maj' be the result of local infiltration of the neoplastic 
lesion, metastatic nodes or local reaction to radiation therapy Pam undoubtedly 
plays a role initially but is unimportant later Even with deep anesthesia, there 
IS usually little or no relaxation of the trismus Jennes Waterbur Conn 


Larynx 

Streptomycin in OroLARYNCOLOGic Tuberculosis A J Vadala, Laryngoscope 
59 156 (Feb) 1949 

There has been a marked decline in otolaryngeal tuberculosis in recent years, 
due to improved therapi 

Streptomycin administered intramuscularly has aided greatly The aerosol 
proved unsatisfactory Clinical cures were obtained in 18 of 28 cases of laryngeal 
tuberculosis, and m several cases of mastoiditis cures were obtained when strep- 
tomycin ivas used together noth surgical mterventiou There were few marked 
labyrinthine complications when the dosage was kept at 1 Gm a day Only 1 
case of loss of cochlear function could be attributed to streptomycin therapy 

Hitschler, Philadelphia 


Physiopathology of the Tracheotomt J Mesnage, Rev de laryng 69 413 
(Sept -Oct ) 1948 

Mesnage analyzes the changes produced in the tracheobronchial tree by 
tracheotomy They are seen as occurring in three stages First is a stage of 
imbalance of the autonomic nervous system, le, vagus predominance, resulting 
in bronchial constriction, which is transitory The second stage is one of mechanical 
perturbance due to hypersecretion of tracheobronchial mucus, as the adaptation 
of the lower respiratory passages establishes itself The author analyzes in detail 
the causes and the mechanism, as well as the nature, of this hypersecretion A 
third stage is characterized by superimposed infections of the lower respiratory 
passages These necessitate frequent aspirations of the tracheobronchial tree 
The pulmonary respiration is studied by the writer, it appears to be little 
perturbed at the stage of adaptation except for productive cough The roent- 
genogram shows absence of gross alteration of the lung except for diminished 
clearing of the apexes in coughing The auscultation signs (rales, etc) appear 
due only to tracheobronchial changes 

Nose 


Herson, Chicago 


Dermoid Cysts of the Nose A D Davis and R E Berner, Plast & 
Reconstruct Surg 3 345 (May) 1948 

Many cases of dermoid cysts of the nose have been recorded in the literature 
since 1933 The otolaryngologists are first confronted with the treatment of this 
type of cyst The embryologic and anatomic discussion is complete and accom- 
panied with several photographs of the 3 unusual cases presented The authors 
summarize their article as follows Dermoid cysts of the nose are not a rarity, 
approximately 50 cases have been recorded in medical literature The dermoid 
cysts are of special interest because of their embryonic origin The plastic surgeon 
should be aware of their origin and possible rarnifications In suspected cases, the 
diagnostic aids of roentgen rays and instillation of iodized oil U S P should be 
utilized to determine the extent and depth of the cyst They may present a 
complex picture and are frequently not recognized or adequately removed 

Seltzer, Philadelphia. 
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N\sal Hemorrhagic Telangiectatic Bleeding Controlled by the Use of 
Sylnasol Joseph Kasnetz, Eye, Ear, Nose & Throat Monthly 27 173 
(April) 1948 

Two patients with nasal hemorrhagic telangiectasis, a mother and her son, 
were treated with local injection of sylnasol® (5 per cent solution of the sodium 
salts of certain of the fatty acids of psyllium seed oil with 2 per cent benzyl alcohol), 
which the author finds preferable to vaiious methods of cauterization or to irradia- 
tion in that destruction of the tissue is thus avoided The injection is preceded by 
surface anesthesia with 2 per cent butacaine sulfate U S P (butyn sulfate®) or 
5 per cent cocaine, after which 0 25 to 0 5 cc of sylnasol® is injected intramucously 
at the area of bleeding , other areas, if present, are treated similarly Occasionally, 
a secondary infiltration is necessary There is minimal secondary reaction, local in 
character, consisting of mild mucosal swelling, with the subjective complaint of 
smarting or burning, which may last a few hours Waterbury, Conn 

Nasal Sinusitis Evaluation of Sulfonamides and Penicillin in Its Treat- 
ment A R Hollender, Eye, Ear, Nose & Throat Monthly 27 414 (Sept) 
1948 

Penicillin and sulfonamide drugs are not therapeutic panaceas for nasal sinusitis , 
they are effective only in certain circumstances, and then only as an adjunct to 
orthodov treatment For acute sinusitis, chemotherapy is effective in shortening 
the course of the disease and in minimizing the course of complications if the 
infection is caused by drug-sensitive organisms , for chronic sinusitis, chemotherapy 
alone cannot be relied on for cure Both penicillin and sulfonamide drugs may, 
how'ever, be a valuable aid to indicated surgical or nonsurgical measures 

With regard to treatment of sinusitis with aerosol penicillin, the author presents 
conflicting reports from the literature to demonstrate that the measure is far from 
being a panacea Because of the simplicity of administration, it has given the 
general practitioner a procedure which he can use without special training This 
may result, therefore, m the delay of correctly indicated treatment, because in many 
instances the method may be used hastily without adequate evaluation and therefore 
without accurate diagnosis Used correctly in suitable cases, the method undoubtedly 
possesses merits This statement assumes the presence of several factors (1) 
correct diagnosis, (2) efficient equipment and (3) frequent administration for main- 
taining therapeutic blood levels Aerosol penicillin treatment cannot be expected 
to cure advanced sinusitis, especially of the hyperplastic type, in which the changes 
m tissue are irreversible Though aerosol penicillin represents a definite advance 
in the administration of this drug for certain infections of the respiratory tract, 
the method may prove hazardous if employed inefficiently, especially before correct 
diagnosis is made 

The sulfonamide drugs and penicillin have certain definite limitations which 
must be understood if it is to be explained scientifically why these substances often 
fail to produce successful end results in acute and chronic sinusitis 

Jennes, Waterbury, Conn 

Miscellaneous 

Harelip and Cleft Palate Repair E C Padgett, Plast & Reconstruct Sure- 
2 374 (July) 1947 ® 

^ A author reports the cases he presented at the 1946 meeting of 

e merican Society of Plastic and Reconstructive Surgery Included in the 
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senes are 6 patients with single harelip, langing in age from 2 months to 16 
years, 5 patients with double harelip and palate defect, and 2 patients with double 
harelip without palate defect Padgett chose 18 months as the routine age for 
operation, he used the Diffenbach-von Langenback method, which is briefly 
outlined The procedures for reconstruction and repair are also considered 
Excellent photographs of the lesions before and after operation are included 

Seltzer, Philadelphia. 

Establishing a Preserved Cartilage Bank J B Brown and McCarth\ 
Demere, Blast & Reconstruct Surg 3 283 (May) 1948 

This IS an excellent article on the establishment of a bank for preserved 
cartilage and contains material of especial interest for those concerned with recon- 
struction of the ears, nose and throat The authors present the principles which 
must be kept in mind A suitable extraneous substance possesses the following 
qualifications I It must be sterile 2 It must incite little or no tissue reaction 
3 It must be readily available in large quantities and preferably inexpensive 4 It 
should be easy to work with and to carve Forms and molds made prior to 
operation serve as good patterns, but are often different from the shapes needed 
at the time of operation The substance chosen must be such that it can be 
fashioned quickly and accurately 5 It should maintain the shape into which it is 
inserted, warping, curling, melting and dissolving are undesirable qualities 6 It 
should be nonabsorbable 

The authors discuss the advantages of preserved homocartilage which are as 
follows 1 Its procurement does not require a major surgical procedure, involving 
additional operating time and risk 2 It is available m the quantity desired 3 It 
IS available in the quality and shape of cartilage needed 4 It maintains the shape 
m which It was inserted 5 Because of availability, it can be used as a temporary 
prosthesis or as a pattern for the later, permanent implant 6 Sliced, chipped, 
diced and grated cartilage may be prepared from this preserved material and used 
as desired 

A method ot organizing a preserved homocartilage bank is presented for use 
in conjunction with plastic surgery procedures Appropriate cartilage is obtained 
at fresh autopsies, refrigerated (frozen if possible), thoroughly cleaned and again 
refrigerated in an aqueous solution of merthiolate ® Systematic bactenologic studies 
are made The advantages and disadvantages of preserved homocartilage are 

outlined Seltzer, Philadelphia 

The Rationale of Blowing Exercises for Patients with Repaired Cleft 
Palates Claude E Kantner, J Speech Disorders 12 281 (Sept ) 1947 

Blowing exercises in treatment of cleft palate are given early so that through 
such exercises the patient will learn better voluntary control of the palatal muscles 
and hence improve the use of these muscles and so strengthen and develop them 
The first of these assumptions seems well founded , the second is logical but difficult 
to prove Blowing exercises are valuable only when they motivate the patient to 
make the utmost use of the muscles involved Presurgical training in this matter 
IS useful Blowing exercises should be begun at least within a month after surgical 
repair The first of these exercises should be very easy, the violence of the 
breathing exercise is no criterion of its value The exercise of blowing a balloon 
should be reserved until good closure of the palate has been made Grimaces and 
contractions of the nares should be avoided Blowing exercises have given their 
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maximum benefit when the patient has full awareness of the concept of oral 
direction of the air stream, when he is able with ease to contract and relax the 
muscles of the palate voluntarily and when he has attained the maximum degree 
of closure of the opening into the nasopharynx m terms of the structural and 
neuromuscular limitations of the soft palate and surrounding structures The only 
valid criterion of palatal efficiency is the amount of air escaping through the nose 
m relation to the amount emitted orally It is important that the total amount 
of air be expelled and that the length of exhalation be kept approximately constant, 
since in blowing against pressure the proportion of air escaping through the nose 
tends to rise as the breath pressure increases The spirometer is useful, too, in 
measuring this efficiency Blowing exercises themselves are useless without other 
training in the correction of cleft palate speech, they should not be given during 
periods of infection of the nose and throat or in cases in which the palate is so 
inadequate that there is no possibility of improvement The amount of nasality 
in speech is not directly related to the amount of nasal flow of air The speech of 
some patients with complete closure by the obturator is still extremely nasal, while 
that of patients wnth considerable opening is hardly nasal at all In some patients 
extensive pharyngeal movements develop with very little improvement in speech, 
m others, these do not develop spontaneously at all The question of pharyngeal 
movements has not been satisfactorily answ'cred in the literature 

Palmer, Wichita, Kan 



News and Comment 


SECOND PAN-AMERICAN CONGRESS OF OTORHINOLARYNGOLOGY 
AND BRONCHOESOPHAGOLOGY 

The Second Pan-American Congress of Otorhinolaryngology and Broncho- 
esophagology will be held in Montevideo and Buenos Aires, Jan 8 to 15, 1950 
The president is Prof Justo M Alonso, and the secretary general is Prof Pedro 
Regules 

Sessions will be held on the following subjects Montevideo, January 9, 10 and 
11, mornings Frontal sinus, tumors of the pharynx, buccopharyngeal and 
laryngeal lesions caused by fungi or parasites, treatment of cancer of the larynx 
conservative of function, bronchial obstruction in children, benign disease of the 
esophagus 

Montevideo, January 9, 10 and 11, afternoons Nose and sinuses, pharynx and 
larynx , bronchoesophagology 

Buenos Aires, January 13 to 14, mornings Word hearing, acuophone and 
acuometer , otosclerosis 

Buenos Aires, January 13 to 14, afternoons Inflammatory diseases of the ear 
and their complications, otosclerosis and its treatment 

During the following week (January 16 to 21), operative demonstrations will 
be held in Montevideo and Buenos Aires for those who wish to attend 

Travel arrangements should be made immediately through Thomas Cook & 
Son, Inc , or Pan American World Airways All those interested m attending 
this congress should communicate at once with the delegate from the United 
States and Canada, Dr Chevalier L Jackson, 3401 North Broad Street, 
Philadelphia 40 

CUBAN SOCIETY OF OTOLARYNGOLOGY 

The following officers have been elected for 1949 and 1950 president. Dr 
Reinaldo de Villiers , vice president. Dr Cesar Cabrera Caldenn, secretary. Dr Jose 
Xirau, treasurer, D Alfredo M Petit, voters. Dr Jose Gross and Dr Pedro 
Hernandex Gonzalo 

AMERICAN BOARD OF OTOLARYNGOLOGY 

The American Board of Otolaryngology will conduct the following examinations 
in 1950 January 8-11, in New Orleans, at the Hotel St Charles, May 17-20, in 
San Francisco, at Hotel Mark Hopkins, October 3-6 in Chicago, at the Palmer 
House 
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Repercussions sur I’enfant des maladies infectieuses de la mere pendant 
la grossesse (toxoplasmose et embryopathie rubeoleuse en particulier) 
Rtude clinique, encephalographique et serologique By F Bamatter, 
Pnvat Docent Price, 7 50 Swiss francs Pp 60, with 24 illustrations and 
5 tables Basel, Switzerland S Karger, 1949 


This IS a work from the department of ophthalmology of the University ot 
Geneva, Switzerland The introductory chapter deals with the role of exogenous 
factors (application of roentgen rays to the mother’s pelvis or to the father’s 
testis, administration of estrogens, use of contraceptive agents, lead poisoning) in 
the production of congenital malformations, particularly during the first ten weeks 
of pregnancy It also deals with various infections (cocci, bacilli, viruses) occurring 
in the mother 

Toxoplasmosis, recently studied by Wolf and Cowen, a specific granulomatous 
inflammatory process (encephalitis, chorioretinitis) produced by a crescentic proto- 
zoan, when transmitted from mother to infant may, according to the author, take 
three forms acute, subacute (with encephalitic symptoms convulsions, stupor, 
areflexia, amblyopia, hydrocephalus) and chronic (latent) Laboratory studies of 
the spinal fluid show albummocytologic dissociation, and roentgenograms reveal 
intracerebral calcifications (not specific) Funduscopy shows characteristic bilateral 
central macular and penmacular chonoditis and areas of atrophy surrounded by 
pigmentation, often connected with the disk by preretinal striae In the chronic 
form of toxoplasmosis the changes in tlie eyegrounds, intracerebral calcifications 
and results of serum neutralization tests are important diagnostic elements, the 
chronic form often manifests itself only by amblyopia with associated convergent 
squint, or it may be entirely asymptomatic Personal cases are reported and 
analyzed 


Rubella, when contracted by the mother during the first ten weeks of pregnancy, 
particularly from the fifth to the eighth week, may produce various congenital 
malformations in the fetus cataracts, abiotrophy, cardiac malformations, micro- 
cephalus and congenital deafness Epidemics of rubella were first observed as 
producing senes of congenital cataracts by Gregg, m Australia, then by Swan, 
Mayo, Perera and Altmann, in the United States, Debre, in France, and Frances- 
chetti, in Switzerland The author reports 7 personal cases The first was that 
of a 14 month old boy with congenital cataracts, retinal pigmentation and deafness 
with remnants of hearing for tones of about 11,000 frequency There was no 
response to rotary tests, and encephalograms showed absence of pneumatization 
of the ventricles The second patient, of the same age as the first, whose mother 
had rubella the third week of pregnancy, also showed bilateral cataract, retinal 
pigmentation, hypospadias and bilateral deafness The third patient, a 2 year old 
girl, whose mother contracted rubella m the sixth week of pregnancy, exhibited 
eaf-mutism, microcephalus and retinal pigmentation, the fourth, a 13 month old 
girl, had cardiac malformation, and the fifth, a 6 year old girl, whose mother con- 
tracted rubella in the third month of pregnancy, had complete deafness with no 
remnants of hearing, as well as pronounced vestibular hypoexcitability m the 
ca one test In the rotary test she showed normal response for the vertical canals 

no response for the others, she also bad a cardiac murmur and retinal 
pigmentation 
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Besides rubella, varicella in pregnant women was found to cause multiple mal- 
formations in the embryo, such as hydrocephalus (Lynch), atrophy of the optic 
nerve and aplasia of the cerebral cortex The same malformations might occur from 
measles and from poliomyelitis occurring during early pregnancy The author 
stresses that infections are injurious to the young nervous tissue of the embryo 
m the early stage of differentiation 

Chirurgie de I’oreille, du nez, du pharynx et du larynx By Maurice Aubr\ 
Fourth edition Boards Price, 3,000 francs Pp 965, with 729 figures 
Pans Afasson et Cie, 1948 

This volume is a revised reprint of the classic volume on French otolaryngologic 
surgery last printed m 1936, with Dr Georges Laurens, since deceased, as co-author 
The present edition is inspired by the teachings of Dr Albert Hautant, one of 
the prominent Parisian otolaryngologists, whose assistant the author was Manj 
surgical descriptions are simplified, new procedures added and chapters on anti- 
biotics developed 

Singery of the Ear — Revised technics of otoplasty are presented, treatment 
of macrotia, after Goldstein and Lexer, is described, and a new technic of total 
reconstruction of the auricle and of treatment of atresia of the external auditory 
canal is reported For chronic suppurative otitis media, besides the routine technics 
of postauricular radical mastoidectomy (Schwartze, Stacke, Wolf), the endaural 
route IS described, with Lempert’s three meatal incisions (as used in fenestration), 
as well as procedures of modified radical mastoidectomy antroatticotomy, after 
Heath (without opening the tympanic ring) and after Sourdille (with trepanation 
of the tympanic ring), and antroattical mastoidectomy, after Ramadier, all three 
procedures being carried out by the retroauricular route, with the meatal skin flap 
covering the operative cavity For petrositis, the Ramadier and Almour technics 
are reported, as well as the apical resection of Lempert For labyrinthitis are 
described the procedures of trepanation after Hautant (removal of the bony bridge 
between the oval and the round window and opening with curettement of the vesti- 
bule), after Gaston (trepanation of the cochlea) and after Richard (addition of an 
opening in the seijiicircular canals to the trephine opening) Cerebral otogenous 
abscess, if acute, is treated by drainage and topical instillation of penicillin two 
to three times daily, chronic encapsulated abscess is removed with the capsule bv 
resection after the technic of Clovis Vincent 

The chapter on otosclerosis is much enlarged In it the author describes the 
postauricular route in the three stages of the Sourdille operation, the endaural 
technic of Lempert with three meatal incisions. A, B and C, and a personal simpli- 
fied Lempert technic with two endaural incisions, A B and A C, and trepanation 
of the attic, but with construction of two flaps for the aditus and fistula In the 
chapter on vertigo, trepanation of the labyrinth after Hautant, section of the eighth 
nerve and the Portmann operation are described 

Surgery of the Nose and Stiluses — A new personal method of correction of 
septal perforation is reported, together with Seiffert’s technic Seltzer’s procedure 
of rhinoplasty for deviated nasal tip is described, visualization of the sphenoid 
sinus as a diagnostic procedure is advocated, and a personal method of closure of 
antral-buccal fistulas is reported (double mucosal flap, the posterior, Indian type, 
overlapped by a sliding palatal flap) Treatment of ozena by inclusion of an acrylic 
implant in the septum, the floor of the nasal fossa and the lower meatus is described 
Surgery of the Pharynx and Larynx — Newly reported for cancer of the larynx 
are Portmann’s laryngectomy in three stages and the Vasconelos-Barretto pro- 
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ccdure with clamp, in addition to a personal technic of laryngectomy in one stage 
modified from that of Hautant A new method, m two stages, for recurrent 
laryngostenosis is described An Indian flap is sutured in the laryngostomy open- 
ing, and three weeks later the hyoid bone is dissected and hinged on the right 
horn, then placed between spread halves ot the thyroid cartilage and sutured to 
the alar perichondrium and prelaryngeal tissues on the left side 

For paralysis of the dilator muscles the Rethi procedure, as well as the King 
and the Kelly technic, is described The book is abundantly illustrated with 
excellent drawings 

The Temporal Bone and the Ear By Theodore H Bast and Barry J Anson 
Price, $12 Pp 478, with 426 illustrations Springfield, 111 Charles C 
Thomas, Publisher, 1949 

This IS a classic reference book on the embryology and anatomy of the ear and 
temporal bone in man Based almost entirely on original research, new concepts, 
so direly needed, are presented relative to the structure and function of the ear 
Many of the problems that have long been neglected and theories that have been 
erroneously accepted are here clarified 

The volume is organized on a developmental basis Detailed discussions are 
given on the otic labyrinth, the periotic labyrinth and the otic capsule These 
three names are emphasized in order to give lucidity and meaning to future dis- 
cussions on the complex structure of the temporal bone An excellent chapter is 
included on the histologic variations and pathologic processes in the temporal bone 
The book concludes with a comprehensive, objective bistorical review on the 
function of the inner ear 

The numerous photographs and illustrations througliout the book are unusually 
clear Countless new details of structure and several basically new concepts arc 
presented The authors have done a brilliant job in investigating the subjects and 
coordinating the material in so clear a manner This book has already made 
itself felt as a major classic contribution to the field of otology 

Headaches, What Causes Them, How to Get Relief By Noah D Fabricant, 
M D Price, $2 50 Pp 149 New York Farrar, Straus & Co , Inc , 1949 

The purpose of this book is to tell the headache sufferer, who may be dosing 
himself with worthless remedies, how serious may be his delay in visiting a 
physician Because headache is often taken too lightly, there is a real need for 
thorough discussion of this common condition This book considers headache 
caused by eyestrain, by sinus infection and by high blood pressure Migraine is 
described in its many forms The more serious headaches, such as those caused 
by cerebral disturbances and injuries, are discussed fully There are discussions 
on the various treatments of headaches Owing to the fact that headache is a 
symptom of a disease and not a disease itself, the diagnosis and treatment have 
ccome more exact than ever before 

The book serves to make the reader conscious of the fact that if a headache 
important to see a physician for relief, and not to take casually drugs 
at merely alleviate the pain without correcting the cause 



Directory of Otolaryngologic Societies * 


INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 
AND Bronchoesophagology 

President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St, Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr William H Johnston, 1515 State St , Santa Barbara, Calif 
Secretary Dr J Milton Robb, 1553 Woodward Ave , Detroit 26, Mich 

American Academy of Ophthalmology and Otolaryngology 

President Dr J Mackenzie Brown, 1136 W 6th St, Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

American Broncho-Esophagological Association 

President Dr LeRoy A Schall, 243 Charles St, Boston 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 1 
Place Hotel Mark Hopkins, San Francisco Time May 25-26, 1950 

American Laryngological Association 
President Dr Frederick T Hill, 177 Mam St, Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St, Philadelphia 2 
Place Hotel Mark Hopkins, San Francisco Time May 23-24, 1950 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr Robert C Martin, 384 Post St, San Francisco 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester 7, N Y 
SECTIONS 

Eastern — Chairman Dr Robert L Moorhead, 125 Remsen St, Brooklyn 
Southern — Chairman Dr William D Stimson, 899 Madison Ave , Memphis, Tenn 
Middle — Chairman Dr J Marion Sutherland, 3001 W Grand Blvd, Detroit 
Western — Chairman Dr J B Naftzger, 6777 Hollywood Blvd , Hollywood, Calif 

American Otological Society 

President Dr Philip E Meltzer, 20 Charlesgate, W , Boston 
Secretary Dr Gordon D Hoople, 1100 E Genesee St , Syracuse 3, N Y 

American Otorhinologic Society for the Advancement of Plastic 
AND Reconstructive Surgery, Inc 

President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 

American Society of Ophthalmologic and Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessaiy to 
keep this list up to date 
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SURGERY AT THE BASE OF THE TONGUE BY 
TRANSPHARYNGEAL APPROACH 

PROFESSOR GEORGES PORTMANN 

BORDEAUX, FRANCE 

T he security today which is due to the new method of total 
laiyngectomy peimits considering enlargement of the surgical field 
toward the esophagus and the trachea as well as toward the pharynx 
and the base of the tongue Paiticulaily surgery at the base of the 
tongue has lemamed of extreme seriousness, and one hesitates even 
when such a procedure seems the logical therapeutic measure Espe- 
cially is this so when one contemplates an external approach 

With laryngectomy one has an extremely easy route to the hypo- 
pharynx and the laryngopharynx When the larj nx has been removed 
and the head is hyperextended, the orophar}nx may be inspected, and 
the base of the tongue and the glossoepiglottic groove and tonsils are 
brought into view'' The tongue may thus be easily approached 

TECHNIC 

After the larynx has been removed, the body of the hyoid bone is removed 
Then, with Museux forceps, the base of the tongue is grasped and pulled out 
of the operative opening The resection of the muscular layers involved is made 
with strong scissors or the knife When the resection is made, a strong silk suture 
IS placed in the section of the tongue and the operation is finished by a pharyn- 
gostomy, as in the classic laryngectomy 

Of course, the principal indication for the operation is tumor of the epiglottic 
region and the base of the tongue, but, m addition to its use in cases of laryngeal 
involvement, the translaryngeal approach may be employed when the tumor is 
located at the base of the tongue with or without involvement of the glossotonsillar 
grooves and the inferior poles of the tonsils 

Because with tumors of the first type the epiglottis is invaded and the tumor 
extends more or less into the laryngeal vestibule, the classic total laryngectomy is 
necessary , with the second type, on the contrary, I modify the technic by limiting 
the operation to the upper part of the larynx, even maintaining in some cases the 
integrity of the vocal cords and the arytenoid cartilages 
The time for surgical intervention is after (1) previous substernal tracheotomy 
or (2) pharyngolaryngectomy The procedure, which differs from the classic 
aryngectomy, is earned out m the following steps 

Pust Step — Incision m an arc, comprising a transverse curvilinear incision 
in the inferior concavity, passing about 1 cm over the hyoid bone, and a vertical 
incision down the superior surface of the cricoid cartilage The cutaneous layers 
are retracted on each side and held with forceps 
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Second Step — Section of the subhyoid muscles close to the hyoid bone and 
of the laryngeal skeleton on its lateral aspect at the level of the thyroid cartilage 
Thud Step — An oblique section from front to rear and upward to the thyroid 
cartilage, made by passing from the middle of its anterior angle The Liston 
forceps IS used, and the incision is begun transversely, by opening the thyroid 
cartilage a few millimeters under its concavity The larynx being opened, a 
strong scissors for the oblique section of the alae of the thyroid cartilage is 
helpful 

This section, which opens the laryngeal vestibule above the vocal cords, 
exposes the posterior part of the aryepiglottic folds The anterior fragment of 



Fig 1 — A, cross bow incision , B, section of the thyroid cartilage above the 
anterior commisure , C, resection of the superior fragment of the thyroid cartilage 
and of the epiglottis, retraction of the thyroepiglottic fragment with the vocal 
cords and the pharynx apparent 

the laryngeal skeleton on which the epiglottis rests is held by a Museux forceps, 
producing strong tension and shortening the time of operation 

Fomth Step — Section of the preepiglottic layers, the knife passing between 
the epiglottis and the hyoid bone, and ablation of the epiglottis and the portion 
of the thyroid cartilage 

Fifth Step — Resection of the body of the hyoid bone, previously separated 
from its muscular attachments 
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Fjg 2 — Preepiglottic resection of body of the hyoid bone 



^ section of the hyoid bone, B, exposition of the base of the tongue 
tumo > C, suture of the base of the tongue following removal of the 

•■i B, suture of the skin to the pharyngeal mucous membrane 
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S'lAth Step — Fixation of the base of the tongue with Museux forceps and 
delivery through the operative opening by easy traction 

Exploration by sight and with the fingers permits the operator to learn the 
precise limits of involvement Normal tissue is then incised, and all diseased 
tissue IS removed from the base of the tongue 

Seventh Step — Placement of a suture of strong silk at the opening in the 
base of the tongue 

Eighth Step — Formation of a pharyngostomy opening by suture of the skin 
to the mucous membrane of the laryngeal vestibule and the piriform sinuses on the 
sides and at the base of the tongue, above and forward 

Ninth Step — Placement of an alimentary tube through the nasal fossae and 
pharyngeal packing by the Mikulicz technic 

This packing, by pressing on the vocal cords, prevents the collapse of the 
trachea and entirely blocks the airway In some cases nothing prevents one from 
making a temporary suture of the vocal cords If the passage of the alimentary 
tube through the nose proves disagreeable to the patient, a gastrostomy fistula 
can be made 

Use of the translaryngeal approach in operations on the base of the 
tongue offers, in addition to the advantage of security, the opportunity 
of observing for a long time the development of the lingual cicatrization 
and of placing tubes of radium, if this is thought necessary 
University of Bordeaux 



PERILYMPH ITS RELATION TO THE IMPROVEMENT OF HEARING 
WHICH FOLLOWS FENESTRATION OF THE VESTIBULAR 
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TN A PAPER read befoie the combined meeting of the sections on 
otolaryngology of the New York Academy of Medicine and the 
Philadelphia College of Physicians, March 20, 1940, one of ns (J L ) ' 
stated 


It has been known and observed for very many years that when a fistula 
is made in the vestibular portion of the bony capsule of the labyrinth in an 
otosclerotic ear, before cochlear nerve degeneration has taken place in the con- 
versational frequencies, there occurs an immediate improvement of hearing for 
air-borne sound of the highest obtainable degree in that patient Most otologists 
who observed this phenomenon, and some who occupied themselves with the 
development of the surgery for otosclerosis, have always believed that the improve- 
ment of hearing resulting from such a fistula was the direct result of the decom- 
pression of a supposedly existing, but never proven, increased intralabyrinthine 
fluid pressure Despite their observation that the hearing improvement could be 
temporarily maintained after such a fistula was covered and sealed tightly with 
a membrane, thus permitting the perilymph to refill the perilymph space, they 
still adhered to the theory of decompression 

Holmgren 2 argues that there exists the possibility of the perilymph being 
resorbed through the membrane covering the fistula Sourdille advanced a 
half-bottle theory to support the theory of decompression 

From the Lempert Institute of Otology and the Lempert Research Founda- 
tion, Inc 


1 Lempert, J Endaural Fenestration of the Horizontal Semicircular Canal 
for Otosclerosis Indications, Technique, Observations as to Early and Late 
Post-Operative Results, Laryngoscope 51 330-362 (April) 1941 

2 Holmgren, G The Surgery of Otosclerosis, Ann Otol Rhm & Laryng 
46 3-12 (March) 1937 


3 Sourdille, M New Technique m the Surgical Treatment of Severe and 
regressive Deafness from Otosclerosis, Bull New York Acad Med 13 673-691 
(Dec) 1937 
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My own observations have failed to reveal any facts which could help support 
this theory On the contrary, they all pointed away from it At no time was I 
able to observe an escape of perilymph into the mastoid wound which could 
compare to the escape of spinal fluid following the minutest opening of the 
subarachnoid space I never saw the perilymph reach beyond the level of the 
lumen of the semicircular canal, though I have patiently watched for it for periods 
of as long as two hours, thus convincing myself that the perilymph was never 
under increased pressure m these cases By removing the perilymph and watching 
for it to refill the perilymph space, the slowness with which the perilymph 
entered the perilymph space led me to suspect that there must exist a natural 
barrier between the cerebrospinal fluid system and the perilymph space which 
controls the flow of peiilymph and permits only as much perilymph to get 
through as is necessary to cushion the membranous labyrinth with its endolymph, 
and enough to maintain the necessary amount of pressure relationship between 
the perilymph and endolymph, but no more Whereas, perhaps m and under 
certain conditions the amount of endolymph may be increased, this is alwaj^s at 
the expense of the perilymph space, which then permits a lesser amount of 
perilymph to enter and cushion the endolymph Thus a change m normal pressure 
relationship between the perilymph and endolymph may occur, but no increased 
perilymph pressure within the lumen of the canal was ever observed to exist 

If the decompression theory had a basis in fact, a fistula m the cochlear 
promontory should result m improved hearing, but it never does Neither does 
the creation of a new window in the external semicircular canal improve hearing 
when either the round window alone or both the oval and round windows are 
functionally impeded Whereas a new window created m the external semicircular 
canal in the presence of a functionally impeded oval window does improve hearing 
by air conduction, if the round window membrane is normal Since two func- 
tionally unimpeded windows, one in the vestibular part and another in the cochlear 
part of the bony labyrinthine capsule, are essential to improve air conduction 
hearing, and since it is possible to maintain the hearing improvement obtained 
by fistulization after covering and sealing the fistula with a membrane, I am 
convinced that the hearing improvement obtained following fistulization of the 
external semicircular canal is not the result of decompression of intralabyrinthine 
fluid pressure but rather the result of the mobilization of the perilymph and 
endolymph by air-bor^e sound, which was heretofore hindered by the functionally 
impeded oval window, and which the newly created window in the external semi- 
circular canal again makes possible 

The foregoing statement of March 1940 was based on observations 
made m 150 fenestration operations performed up to that time Today, 
on the basis of more than 4,000 fenestration operations, this statement 
can be reaffirmed Fluid never escapes from the perilymph space beyond 
the bony maigins of the newly created fenestra into the mastoid w ound 

Further observations that are pertinent to this point come from per- 
formance of the Lempert decompression operation for the relief of vertigo 
in Meniere’s disease In the earlier form of this operation the semicircular 
canal was opened, and this opening of the semicircular canal failed in 
every instance to produce any visible escape of perilymph In the present 
form of this decompression operation the stapes and the round window 
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membrane are lemoved instead, and, as soon as this is done, the peri- 
lymph escapes fieely 

These facts find a ready explanation in certain histologic peculiarities 
of the perilymph spaces of the labyrinth As is general for all the verte- 
brates,^ and as we have verified in detail for the monkey and man (figs 1, 
2 and 3), the perilymph space of the semicircular canals and the vestibule 
is pervaded by a fibrous tiabeculai system, a ineshwork of delicate con- 
nective tissue that extends from the perilymphatic endosteum-hned 
walls to the enclosed endolymphatic labyrinth and is complete with 



Fig 1 — Perilymphatic tiabeculae surround the membranous ampulla of the 
posterior semicircular canal Note the congested vessels 


aiteries and veins This meshwork entiaps the perilymphatic fluid like 
die tissue of a sponge, and effectively pi events any free and continuous 
flow On the othei hand, the cisterna penlymphatica just beyond the 
ootplate of the stapes, the scala vestibuh and the scala tympani of the 
cochlea are devoid of any trabecular netwoik, the perilymph there is 
unobstructed and it flows out freely when the oval and round windows 
are opened (fig 4) 

j ^ flc Burlet, H M Vergleichende Anatomic des statoakustischen Organs, 
u andbuch dei vergleichenden Anatomic dcr Wirbclticrc, Vienna, Urban & 
^chwarzenberg, 1934, vol 2, pp 1293-1444 
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Fig 2 — Upper The perilymphatic trabeculae support the membranous 
labyrinth and convey the minute vascular channels in the horizontal canal of an 
infant aged 2j4 months Lower Perilymphatic trabeculae support the endolym- 
phatic labjrmth and convey the \ascular channels m the region of crus commune 
of an infant aged 2^4 months 
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Fig 3 — Upper Detail of the intricate meshwork of endothelial cells which 
comprise the perilymphatic trabeculae and convey the minute vascular network of 
an infant aged 2^ months Lower A blood vessel travels through the pen- 
banphatic trabeculae, parallel to the bony wall of the crus commune, of an infant 
aged lYz months 
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Holmgren ® in a recent article again revived his contention that the 
liearing improvement following fenestration is the result of drainage of 
perilymph, which is under pressure in clinical otosclerosis In referring 
to the instance in which hearing improved during the creation of the 
fenestra in clinical otosclerosis he stated 

that this great hearing improvement appeared at the same moment as 
perilymph fluid was noted, even if in such cases no opening in the osseous canal 
could be observed even with ten times magnification 

From this statement it would appear that the perilymph pressure is 
so high that it is strong enough to penetrate the perilymphatic endosteum 



Fig 4 — Perilymphatic trabeculae support the endoh'mphatic labyrinth in the 
regions of the sinus utriculi and the ampullae of the superior and horizontal 
canals of W F , 14 years old They are completely absent in the cisterna perilym- 
phatica, just beyond the footplate of the stapes, and in the scala vestibuli and the 
scala tympani 

and the endosteal and enchondral bony layers of the labyrinthine capsule 
without a visible peif oration Holmgren® asserted that failuie of 
otologists doing fenestration surgery to observe the escape of perilymph 
is due to the fact that they make the fenestra in the presence of fluid 
within the mastoid cavity He stated that if they would fenestrate in a 
dry field they would readily observe the escape of perilymph under 
pressure 

5 Holmgren, G To the Development of Otosclerosis Surgery, Acta oto- 
laryng 37 26-29 (Feb ) 1949 
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One of us (J L ) has fenestrated in both dry and wet surgical fields 
and at no time has been able to observe perilymph escaping thi ough the 
newly created vestibular fenestra Furthermore, it is beyond compre- 
hension how peiilymph could penetiate the nonseveied perilymphatic 
endosteal membrane and the endosteal and enchondral layers of the bony 
capsule without a perf oi ation visible under a magnification of ten times 

If It were true that the escape of perilymph would be necessary to 
improve the hearing in clinical otosclerosis, then the very leaving of the 
endosteal membrane intact, if this were always possible after removing 
the entire osseous wall, would still prevent such improvement, because 
no escape of perilymph can take place thiough an intact endosteum 
devoid of perforations and much less through an intact bony capsule of 
the labyrinth without perforations visible under a magnification of ten 
One of us (J L ) in 1944 performed several hundred fenestration oper- 
ations, leaving the endosteum intact as often as possible, which is not 
always possible, and never saw perilymph escaping under pressure 
whether the endosteum was intact, perforated or removed However, 
It was always observed with this technic and all the other variations of 
technic in the fenestration operation 

that this great hearing improvement appeared at the same moment as an opening 
through the osseous canal is made down to the endosteal perilymphatic membrane 
and before the perilymphatic space has been opened 

CAN THE HEARING LOSS IN CLINICAL OTOSCLEROSIS BE DUE TO INCREASED 

PERILYMPH PRESSURE^ 

Before attempting to answer the question posed in the foregoing title 
It is at once necessary to call attention to the fact that there has nevei 
been any scientific proof that the perilymphatic pressure is gi eater in 
an otosclerotic ear than in a normal ear However, if the improvement 
of hearing which follows the fenestration operation in clinical otosclerosis 
were the result of a permanent decrease of a supposedly existing increased 
perilymph pressure, then the natural inference should be that increased 
perilymphatic pressure can either directly or indirectly cause deafness 

In 1942 Bekesy ® investigated experimentally in temporal bones of 
fresh cadavers whether increased vestibular perilymphatic pressure will 
interfere with sound being transmitted through the middle ear and 
through the perilymphatic cochlear fluid He stated 

It has been stated that a high static pressure in the cochlea pushes the stapes 
out and reduces its mobility If the stapes is relatively immobile for many years, 

ood supply to, and other functions of, the ear are impaired and this leads 
hnally to otosclerosis 


6 Bekesy, G V Ueber die Schwingungen der Schneckentrennwand beim 
■t'raparat und Ohremodell, Akust Ztschr 7 173-186, 1942 
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To verify this assumption I changed the static pressure in the vestibulai 
organ by injecting water by means of a hypodermic needle with a weight on the 
piston of the syringe By rotating the piston continuously with special equipment 
It was possible to reduce the friction in the glass tube so that the pressure in the 
fluid could be calculated from the weight 

To determine the maximum change which might be expected in the trans- 
mission of the vibrations to the mnei ear I first measured the maximum static 
pressure that the inner ear could bear In the experiments I found that at a 
pressure of about 4 atmospheres a faint click was heard in the temporal bone, 
and after this the bone began to drip Probably one of the blood vessels had 
burst Special preparations of the round window showed that the round window 
ruptured at static pressures of from 4 to 7 atmospheres Since the stapes was 
not affected by the maximal pressures which could be produced in the cochlea, 
I measured the force necessary to tear it out by a hook attached to the stapes 
Itself This force was about 320 grams, which corresponds to a pressure of 16 
atmospheres on the footplate of the stapes 

After these preliminary measurements on several very fresh temporal bones 
the volume displacement of the round window was measured for 300 and 1000 
cycles per second by adjusting the current in the earphone so that the tone in 
the ear of the observer was minimal This adjustment was so exact that the 
smallest change in phase or amplitude of vibration of the round window could 
easily be detected In general, no changes were observed as the inner pressure 
in the cochlea was continuously increased, until just before the inner ear started 
to drip, when there was a change in amplitude of about 10 to 20 per cent There- 
fore, increasing the pressure in the inner ear probably does not immobilize the 
footplate of the stapes 

In spite of this experimental proof furnished by Bekesy that increased 
perilymphatic pressure does not affect the mechanism by which sound 
is transmitted through the middle ear and through the perilymphatic 
cochlear fluid, Holmgren m 1949 is still of the impression that the 
impi ovement following the fenestration operation is due to a decrease of 
perilymph pressure Because of our great respect for Holmgren as an 
otologist and scientist and because of our constant desire to seek the 
scientific truth in otology, we decided to carry the investigation of the 
effects of perilymph pressure further than Bekesy did Our research 
project had two particular objectives in view First, to investigate 
whether Bekesy 's experimental findings m cadaver material, that 
increased perilymphatic fluid pressure does not interfere with the 
mechanism by which sound is transmitted through the middle ear and 
through the cochlear fluid, can be substantiated in the living animal, 
second, to determine whether increased perilymphatic pressure will inter- 
fere with the activity of the sensory cells of the organ of Corti 

EXPERIMENTAL TESTS 

Experiments were carried out on a monkey by the following pro- 
cedure 

Through a postauncular incision, the antrum of the mastoid process was 
opened The posterior bony wall of the external auditory canal was removed, 
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exposing to view the external semicircular canal and the round window niche 
without disturbing the tympanic membrane and the ossicular chain An electrode 
consisting of a wire tipped with platinum foil was placed in contact with the 
round window membrane, and an indifferent electrode was placed in muscle 
tissue at the edge of the incision From these electrodes the cochlear potentials 
were observed in response to stimulation with sound vibrations 

The electroacoustical apparatus is shown in figure 5 Tones were produced 
by means of audiometer and amplifier working into a loud speaker The sounds 
were conveyed by a tube to a point opposite the animal’s ear The electrical 
potentials picked up from the cochlea were led through a shielded cable to an 
amplifier and then to a selective voltmeter (a General Radio Type 736-A wave 


stainless steel 

MASONRY WALLS SHIELDING 



Fig 5 — Apparatus for investigation of the electrical potentials of the cochlea 



Fjg 6 — A special pressure needle is shown inserted through an opening in 
the bony wall of the semicircular canal 

analyzer) for measurement The operating room was acoustically isolated and 
electrically shielded, and, as is always necessary in this type of experiment, a 
number of tests were carried out to exclude the possibility of artefacts 

After a senes of normal observations, a round opening was drilled through 
the bony wall of the ampullated end of the lateral semicircular canal up to the 
perilymph space without injuring the endolymphatic labyrinth With a special 
tool this opening was reamed to a diameter just fitting snugly a no 25 hypo- 
dermic needle A special “pressure needle” was made by grinding flat the end 
o a no 25 hypodermic needle and slipping over it a sleeve made of a piece of a 
arger needle, and soldering this piece so as to leave the end of the smaller needle 
protruding about 0 5 mm (fig 6) The end of this needle was inserted m the 
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opening in the bony wall of the canal The sleeve prevented its entering too far 
and aided in the production of a tight junction 

The pressure needle was connected by rubber tubing and a Y tube to a large 
hypodermic sj'ringe and a pressure gage (fig 7) Pushing on the plunger of the 


PRESSURE 

GAUGE 



Fig 7 — The pressure apparatus 



Fig 8 — Detailed sketch of the manner m which the pressure needle is inserted 
into the lateral semicircular canal and the recording electrode applied to the round 
window membrane 

f 

syringe compressed the air in the system to a pressure indicated by the gage, 
and this same air pressure was applied to the perilymphatic fluid of the canal 
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Figure 8 shows in detail the placing of the pressure needle and the recording 
electrode 

While a tone was sounded at a constant intensity, the cochlear potentials were 
measured for the zero pressure condition, and then the pressure was raised to a 
desired level and the measurement repeated, after which the pressure was restored 
to zero for a further measurement This procedure continued, with alternate 
observations at zero pressure and various positive pressures, for a total of twelve 
trials In most of the trials the stimulating tone was 512 cycles That the pres- 
sure was communicated to the cochlea was proved by visible movements of the 
round window membrane 

As the accompanying table shows, the exertion of positive pressures up to 
50 mm of mercury caused no appreciable changes in the magnitude of the cochlear 
potentials 


Effects of Evertion of Positive Pressures on Magnitude of Cochlear Potentials 


Trial 

Tone 

Zero Positive 

Pressure Pressure, 
Before 10 Mm Hg 

Zero 

Pressure 

After 

1 

512 

23 

23 

Positive pressure 
20 mm Hg 

23 

2 

512 

25 

25 

Positive pressure 
50 mm Hg 

23 

3 

612 

15 

16 

16 

4 

612 

7 

7 

7 

5 

612 

55 

65 

50 

e 

512 

16 

15 

15 

7 

512 

5 

6 

5 

8 

612 

6 

6 

4 

9 

512 

16 

16 

16 

10 

612 

15 

15 

16 

11 

512 

6 

6 

6 

12 

2,018 

19 

19 

19 


CONCLUSION 

Our observations in the living monkey are in full agreement with 
those of Bekesy in human cadaver material An increase of perilym- 
phatic pressure up to 50 mm of mercury has no effect on transmission 
of sound vibration through the middle ear and the cochlear fluid Our 
observations show further that this increase of fluid pressure does not 
interfere with the functioning of the sensory cells of the organ of Corti 
Since we fail to find any evidence of deafness as a result of an 
increase of perilymph pressure, it is obvious that we cannot expect a relief 
of deafness from a reduction of such pressure These results, therefore, 
fail to support either the pressure theory of otosclerosis or the decompres- 
sion theory of the effects of fenestration The improvement of hearing 
that follows fenestration of the vestibular labyrinth is not a result of a 
reduction of fluid pressure, but must be accounted for in some other way 
119 East Seventy-Fourth Street 


SOME SUGGESTIONS FOR SPEECH RECEPTION TESTING 

J DONALD HARRIS, PhD 
NEW LONDON, CONN 

F THE many abilities possessed by the human ear, one is of prune 
biologic and social importance That is the ability to hear the 
human voice A'lany writers have pointed out the nice correspondence 
between the ph 3 'Sical dimensions of speech and the stimulus regions to 
which the ear is most sensitive Designers of hearing aids strive first 
and foremost towaid improved intelligibility of speech The American 
Medical Association gives speech reception exclusive consideration in 
its notation system for auditory deficiency 

In spite of this emphasis on speech, however, the actual clinical 
testing for speech leception at the present moment lags far behind the 
testing for leception of other kinds of sound In reliability and validity 
the procedures for testing reception and discrimination of pure tones, 
or of bands of noise, aie both superior to the usual piocedures for 
testing speech reception 

This does not mean that reception of speech for some reason cannot 
be measured as accurately as reception of any other type of sound It 
does mean that methods of testing speech reception with satisfactory 
precision are peculiarly slow to diffuse fiom the experimentalist to the 
clinician 

Accurate and rapid assessment of speech reception is now possible 
for the up-to-date clinician Yet, today, the traditional free voice test, 
with its many inherently unreliable aspects, is still commonly used in 
clinics and private offices over the country and is almost universally 
used in our huge military establishment There are, indeed, few centers 
which test speech reception in any other fashion 

The purpose of this article is to present suggestions for those who 
wish to improve their testing for ability to hear speech, and perhaps 
to attempt their own standardization of one or more of the newei 
laboratory tests 

THE PROBLEM 

Theoretically, the free voice test is based on the law of inverse 
square, which states that sound pressuie decreases as the square of 
the distance The tester stands, let us say, 15 feet (4 5 meters) from 

From the Medical Research Laboratory, Submarine Base The opinions 
expressed are solely the author’s, and do not necessarily reflect official Navv 
policy 
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the ear under examination and speaks at such an intensity that a normal 
ear would just hear the words The voice is to be kept at this same 
intensity thioughout the test, if the patient does not respond, the tester 
moves nearer to lepeat the phrases, trusting m the reduced distance 
to make his voice louder at the patient’s ear 

The most obvious shortcoming of this procedure is that in the usual 
testing alley as the tester moves toward the patient the law of inverse 
square does not cause the tester’s voice to get much louder to the patient 
The increase of intensity is so slight for the first 13 feet (4 meters) 
that that alley distance is effectively wasted At a distance of only 6 
inches (15 cm ) from the patient’s ear, the tester’s voice is only 15 
decibels louder than if the distance between voice and ear were the full 
15 feet (4 5 meters) Obviousl}'’, if no other factor than distance were 
present in the usual free voice test, only normal-hearing or very slightly 
deaf ears could ever he accurately tested 

What actually happens in most free voice testing is that the tester 
varies the intensity of his voice within wide limits His supposed 
dependence on distance is mostly illusory 

An experienced tester will, from necessity, dispense almost entirely 
with distance as an aid in controlling intensity, and attempt to regulate 
the intensity of his voice as it leaves his lips As he approaches the 
deafened patient from the initial 15 feet, he uses a more and more 
intense voice An analysis of the published reports of one vastly experi- 
enced clinician revealed that the voice intensity increased logarithmically 
while the testing distance decreased arithmetically 

With this particular clinician, when a patient received a voice score 
of 20 feet (6 meters) a voice intensity was used which a normally hearing 
person could hear at 43 feet (13 meters), but when a patient received 
a voice score of 1 foot (30 cm ) a voice intensity was used which a 
normally hearing person could hear at 2,015 feet (614 meters) These 
limits, between a low whisper and a loud shout, are manifestly necessary 
for testing slightly, moderately and severely deafened ears, but the 
accurate production of such a range of voice intensities is difficult 
From this difficulty stems most of today’s dissatisfaction with the free 
voice test 

The problem, then, is to find a quick, reliable method of controlling 
the intensity of speech at the patient’s ear We have seen that the law 
of inverse square offers limited help, and that intensity of speech at 
the tester’s lips must be controlled over such a range that only the 
most experienced clinicians can hope, in the traditional form of the 
test, to attain a usable level of reliability 

1 Hams, J D Free Voice and Pure Tone Audiometer for Routine 
esting of Auditory Acuity Studies on Comparative Efficiency ffiff If Arrii 
Otolarjng 44 452-467 (Oct) 1946 
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Recent research has attacked this problem from three directions 
(1) by using a sound level meter to aid testers m conti oiling their voice 
intensities, (2) by using a microphone-amphfier-loudspeaker network to 
present the speech, with variable resistance to control final voice inten- 
sities at the patient’s ear, and (3) by using the same network, but with 
a phonograph pickup substituted for a microphone These three 
approaches will be considered in order 

Use of the Sound Level Mete) — An instrument which is extremely 
useful for research and testing in audition is an electronic device, 
the sound level meter, which indicates m clear physical units the 
sound pressure at its microphone Sound level meters are now easily 
obtained commercially and are simple to use One model, which meets 
all requirements of the American Standards Association, can be slipped 
into the coat pocket - 

Dr E P Fowler Jr first recognized the possibility that the sound 
level meter could be used to investigate the free voice test ® The instru- 
ment, particularly if it has a highly damped needle, so that the inter- 
mittent irregularities of the intensity of normal speech are somewhat 
smoothed out, will enable the tester to adopt a relatively constant level 
of speech intensity or to change it by definite amounts The error 
involved will be considerably less than that involved in the traditional 
procedure, in which the tester regulates speech intensity by himself 
listening to the sound of his own voice 

The use of a handy portable instrument to place and vary the 
intensity of one’s voice would seem the minimum equipment necessary 
for the testing of speech reception Fowler had demonstrated that the 
distance at which a sample of typical speech tests could just be heard 
varied up to 200 per cent Such a variation, which makes absurd any 
fine interpretation of free voice scores, would tend not to occur if the 
sound level meter were properly employed 

(It may not be out of place here to indicate the great value this 
instrument can have in defining another important variable in speech 
reception testing, namely, the amount of ambient noise in the testing 
room A quick glance at the meter placed in the position usually 
occupied by the patient’s head and read during typical testing hours 
will do much to determine the suitability of that room for such work 
and will materially improve the interpretation of data taken under those 
conditions ) 

2 This model is available from Hermon Hosmer Scott, Inc, 385 Putnam 
Ave., Cambridge, Mass 

3 Fowler, E P , Jr The Discovery and Evaluation of Otic Cripples, Arcii 
Otolaryng 45 550-561 (May) 1947 
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In using the meter to standardize one’s own free voice test, the tester 
stands at a convenient distance from a normally hearing patient, say 
15 feet, and regulates his voice so that the patient can just repeat the 
phiases The average reading of a broad sample of speech at that 
intensity is noted from the meter, placed about 2 feet (60 cm ) from 
the tester’s lips and to one side This is repeated foi perhaps a dozen 
noimally hearing patients, and the final average reading detei mined 
Then, with the testei, meter and patient in the same positions m the 
room, the tester can, by watching the meter, produce a voice intensity 
which can just be heard b}'^ the average normal ear If the patient can- 
not respond correctly to that intensity, he is “hard of hearing” for 
speech Next, the extent of his deficiency is quickly determined with 
further use of the meter, as follows The tester laises his voice until 
the patient does begin to respond correctly At that intensity the tester 
presents speech samples until he has confidence in the reliability of an 
average meter reading Then, quite simply, the hearing loss is the 
difference in decibels between that reading and an average reading 
for normally hearing persons taken under the same standaid conditions 

The unit used here, the decibel, has come to be the only notation 
used by all communications engineers, psychologists, physiologists and 
some otologists to describe speech intensity levels It is the unit used 
in all pure tone audiometry There seems little doubt that m the field 
of speech reception testing it will quickly supplant the archaic distance 
fraction among forward looking clinicians interested in leliabihty and 
precision of statement If an otologist should report that a certain 
patient is so many decibels deafer than normal for ordinary speech, 
he will be certain to be understood by most readers If necessary, 
a table converting decibel loss to distance fraction can be used, thus, 
the values of both scales may be secured ^ 

The foregoing discussion showing how the sound level meter can 
be used as an important adjunct of the free voice test does not imply 
that all difficulties inherent in the traditional test are overcome Prob- 
lems of masking, of inherent differences of intensity of speech sounds, 
of the selection of proper speech items, etc , are still present in this as 
in any other speech reception test Nevertheless, one detrimental source 
of variation, namely, random fluctuations of over-all speech power, is 
controlled to a good extent 

The Momtoied Live Voice — One difficulty of using the sound level 
metei is that the tester must learn to speak at a fairly constant level 

4 Hams, J D Interpretations of Measurements of Auditory Threshold 

Vocational Guidance, New York, Philosophical Library Inc 
1947, vol 1, pp 443-445 
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at any one of a wide variety of levels depending on the acuity of the 
patient This is easier said than done Moreover, speaking either very 
softly or very loudly tends to distort the speech sounds 

To eliminate this difficulty, one may substitute a high fidelity 
communication system between tester and patient, locating the patient 
in another room so that he cannot hear speech directly from the tester’s 
lips This procedure has been used most extensively by the Bell Tele- 
phone Laboratories ° The S 3 ’’stem will amplify ordinary speech even 
beyond the loudest shout of which the tester is capable By simply 
changing a resistance dial calibrated in decibels, the tester can trans- 
form any phrase he utters, always at the same effortless intensity, into 
a very weak or a very loud sound The tester monitors his speech by 
watching a meter A simple talkback switch allows him to record the 
patient's response, if any As with the sound level meter, hearing loss 
for speech is described as so many decibels below that of normal subjects 

A communication system adequate in all respects costs no more than 
a good radio, perhaps $200 to $300, and can be installed by any radio 
repairman Indeed, the components of a good radio-phonograph can 
easily be reassembled and used for the purpose Ihe only extra 
equipment needed is a microphone, a wattmeter to monitor the speech 
intensity at the tester’s lips, and a resistance dial worked in decibels to 
control the final intensity at the patient’s ear Figure 1 shows how 
the equipment may conveniently be laid out, with suggestions about 
each component part 

The monitored live voice test is conducted in almost exactly the 
same way as the traditional free voice test The tester speaks at con- 
stant intensity, watching his wattmeter the while, and changes his 
resistance dial until the patient begins to respond correctly At that 
point, the hearing loss for speech is calculated as the difference in 
decibels between the resistance dial for that patient and the dial setting 
for known-normal ears 

The patient may respond through a talkback system — this may 
simply be a pair of interoffice squawk boxes — or, in some cases, as 
with children or those of low intelligence, a normally hearing assistant 
may sit beside the patient and record responses 

It may thus be seen that the monitored live voice system preserves 
all of the advantages of speed and flexibility of the traditional free voice 
test In addition, it provides a much superior method of varying speech 
intensity at the patient’s ear 

The superiority of the monitored live voice test can easily be shown 
statistical!}. Under routine administration, the traditional spoken voice 

5 Fletcher, H Speech and Hearing, New York, D Van Nostrand Com- 
pany, Inc , 1929 
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test will have almost no reliability,® while under the same routine 
conditions the monitored live voice test has a test-retest reliability of 
about -|-0 70, or very nearly as good as that of routine pure tone 
audiometry ^ 

It IS true that an experienced clinician in his free spoken voice test 
can do considerably better than is usually found under routine testing , 
on the other hand, he can also improve on the routine reliability of the 
monitored system 

It would seem that with electronic control of intensity levels, speech 
reception testing has been put on a firm basis With the use of this 
equipment, any alert clinician can learn to test the speech reception of 
“hard of hearing” patients with a precision hitherto unobtainable 



Fig 1 — Equipment arranged for the testing of speech reception The 
phonograph pickup, the microphone, the amplifier and the loudspeaker must be 
of such quality that ordinary speech seems quite natural to a normal-hearing 
person at the patient's position Such a check is quite sufficient Specifically, little 
or no distortion should occur between 100 and 4,000 cycles per second Such 
units can be purchased at any radio store The wattmeter, which multiplies 
volts times amperes, and the resistance box, which should contain 110 decibels in 
steps of 1 decibel, can be purchased from Daven Company, 191 Central Avenue, 
Newark, N J 

The Phonogi aph Voice — There remains, however, another impor- 
tant tool which the clinician must use if he wishes to approach laboratory 
precision This is to substitute a phonograph pickup for the microphone 
in the monitored live voice equipment This may simply be done by 
means of the two way switch shown m figure 1 

6 Shilling, C W , Everley, I A , and Harris, J D Hearing Tests 
An Evaluation, U S Nav M Bull 44 100-116, 1945 

1 Carhart, R Monitored Live-Voice as a Test of Auditory Acuity, J. 
Acoust Soc America 17 339-349, 1946 
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It might seem at first glance that using the phonograph voice rather 
than the actual voice is a step in the wrong direction A certain amount 
of tester-patient lapport is lost, speed of presentation is inflexible, one 
is limited in choice of records, etc Nevertheless, the recorded voice has 
definite advantages with a patient for whom the phonograph technic is 
appiopriate It is easier, it can with more confidence be turned over 
to assistants, test-retest results are more stable, and a record can be 
analyzed word by word 

A more basic advantage, however, of the recorded voice is that, 
by a rerecording technic, the individual words of any particular sample 
of speech sounds may be rendered very nearly alike m intelligibility 
This likeness, or homogeneity, of intelligibility can never be achieved 
so well with either the free or the monitored live voice because of the 
wide difference in the relative intelligibility of words, some words being 
inherently much more easily understood than others — even though all 
words are produced at the same physical intensity 

In order to understand why homogeneous intelligibility is desirable, 
it will be helpful to refer to figure 2 On the baseline is found a scale 
of intensity levels, and on the vertical is found the percentage of words 
correctly heard At more intense levels, toward the right of the figure, 
more words are correctly heard A curve describing the increase in 
words correctly heard as the speech becomes louder is loiown as an 
“articulation curve” or “articulation function ” 

Figure 2 presents articulation curves for two lists of words Both 
lists have been read by one speaker over the same communication 
system to the same subjects After every 5 words, the intensity was 
increased 5 decibels, until all subjects reported most words correctly 
One wishes to know, now, at what intensity these subjects could repeat 
50 per cent of the words (The 50 per cent point is adopted as a simple 
convention so that any patient’s speech reception may be compared 
with a normal standard ) 

It is plain from figure 2 that list A, with quite good homogeneity, 
defines these patients’ 50 per cent point with slight experimental error 
List B, on the other hand, defines the 50 per cent point with much 
greater error Evidently, with words such as those in list A, only a 
few would be needed to assess the patients’ speech reception, on the 
other hand, because of the inherent variability of intelligibility of the 
words m list B, many moie words would have to be presented to reach 
comparable precision as to the patients’ 50 per cent point If more 
words are presented at each level, the irregularities from level to level 
will average out, and the curve m figure 1 for list B might smooth 
out so that the 50 per cent point is fairly unequivocal But the presenta- 
tion of these additional words costs more time and effort than most 
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clinics can afford, and in any case the curve for list B will never change 
its slope so that it approximates the steep slope for list A 

The conclusion is plain that homogeneous intelligibility, represented 
by as steep a slope as possible for data plotted as in figure 2, is one 
of the major goals to be approached m the testing of speech reception 
(o) Relation Between Intensity of Speech and Its Intelligibility 
In their first experience with the monitored voice, clinicians are sur- 
prised that of two words which deflect the meter alike, one is clearly 
intelligible, the other not at all intelligible Yet over-all intensity is 
only one of many factors contributing to intelligibility Among these 
other factors are the relative intensity and temporal pattern of com- 



Fig 2 — ^Effect of homogeneous intelligibility on precision of speech recep- 
tion tests Curve A Words in this list are ideally homogeneous in intelligibility , 
the intensity at which 50 per cent are correctly heard is found with only slight 
^ Words in this list are less homogeneous, the intensity at 
which SO per cent are intelligible is found with much greater error 

ponent sounds, familiarity of vocabulary, differences of dialect, and 
others too numerous to mention 

It IS obvious, of course, that a weak speech sound which is unintel- 
hgible can usually be made intelligible merely by increasing its intensity , 
hi this sense the intensity of a speech sound and its intelligibility have 
the most direct relationship But the characteristics of speech which 
go to make up its intelligibility are so many and complex that in any 
group of sounds one cannot tell which is the most and which the least 
intelligible word merely by knowing the most and the least intense 
The fallacy, then, in the use of the sound level meter or of any 
nionitonng device lies in the assumption that if one can only make 
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all words equal m intensity those words will be equal in intelligibility 
But within the intensity limits of ordinary speech that is not fully true 
A brief experiment well illustrates this point A 50 word mono- 
syllable list was recorded This record was then analyzed for relative 
intelligibility, word by word, as follows It was played over high 
quality head phones to a dozen normally hearing subjects at once, at 
such an intensity that only a few subjects could write down one or 
two words correctly The intensity was then increased 5 decibels, and 
the whole list played over again This process was repeated several 
times, each time the intensity being increased 5 decibels, until all sub- 
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Fig 3 — Frequency distributions of relative intelligibilities of SO monosylla- 
bles under three conditions A, Harvard phonetically balanced (PB) list 1, 
original recording B, same list recorded for homogeneous intensity C, same 
list recorded for homogeneous intelligibility 

jects were writing almost all words correctly Then, for each word, 
the intensity was found at which 6 (i e , 50 per cent) of the men wrote 
that word correctly From these data one can state that a certain word 
would have to be, say, 8 decibels louder before it becomes as intelligible 
as the average word Each word was thus assigned a relative intelligi- 
bility in terms of its intensity in decibels at the 50 per cent intelligible 
point 

The relative intelligibilities of all words in this particular recording 
may be found in column 1 of figure 3 It is seen that a range of 


Relative 
Intelligibil- 
ity in Z Db 
Steps 



HARRISSPEECH RECEPTION TESTING 


397 


42 decibels exists between the easiest and the hardest word to under- 
stand, with a standard deviation (within which two thirds of the words 
should fall) of ± 10 5 decibels 

Now, according to the assumption that intensity and intelligibility 
of speech are identical, one could reduce this extreme scatter of intelligi- 
bility if only some technic were at hand to make the original words 
more nearly alike in physical intensity This was done by measuring 
the intensity of each word on a high speed papei tape recorder Then, 
in a rerecording, the intensity of each word was changed toward the 
average by adding or subtracting resistance in the recording circuit 

What, now, has happened to the relative intelligibilities of the words 
in this second record ^ These have been calculated from a new group of 
12 normally hearing subjects, and appear in column 2 of figure 3 The 
range of relative intelligibility, far from being reduced, has increased 
to 51 decibels, though the standard deviation has increased to only 
10 55 decibels Evidently, equating the relative mtenisty of words of 
a list of monosyllables does not have too much effect on the scatter 
of their relative intelligibilities 

For normal speech levels, then, one concludes that the relationship 
between intensity and intelligibility is obscured by the operation of other 
variables and that more homogeneous intelligibility must be sought 
by other means 

(&) Homogeneous Intelligibility Obtained by Selecting Words It 
IS possible, of course, to obtain homogeneous intelligibility by choosing 
a series of test words which have that characteristic Polysyllables are 
more homogeneous than monosyllables, and steady, even-toned sentences 
are best of all, since intelligibility of such sentences is a sort of average 
of more speech sounds 

Hudgins and his colleagues ® used the word selection technic to good 
advantage They provided explicit directions for using the phonograph 
in a speech reception test and recommended a set of records consisting 
of scramblings of a master list of 84 spondees (bisyllables, both syllables 
accented) Analysis of one of these records, containing 72 words, 
reveals a spread of only 13 decibels between the least and the most 
intelligible word This is considered very good when compared with 
similar data for unselected words 

May one not, then, unreservedly recommend these 84 words for 
nil speech testing, whether the lists are used with the sound level 
meter, read over a monitoring system or given by phonograph^ 

8 Hudgins, C V , Hawkins, J E , Karlin, J E , and Stevens, S S 

he Development of Recorded Auditory Tests for Measuring Hearing Loss for 
Speech, Laryngoscope 57 57-89, 1947 
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One would wish to do so and thus solve at once many besetting 
problems Unfortunately, it appears that m striving for homogeneous 
intelligibility the authors were forced to neglect the fact that their final 
list IS far from representative of American phonemes Thus their 
records, while admirable in conception and quality, must be regarded 
as stepping stones to further lists that reflect useful compromises among 
the several desiderata 

Cycles Per Second 

256 512 1024 2048 4096 8192 



Fig 4— Slight effect of extreme deafness for tones above 1,000 cycles per 
secOTd on mtelligibility of spondees A, audiogram of the right ear of patieUt 
J E H, whose acuity of hearing for words was 6 5 decibels below normal 
(spondee records 2 A and 2 B) B, audiogram of the right ear of patient H L S , 
whose acuity of hearing for words was 117 decibels below normal (spondee 
records 1 E and 2 A) 

Specifically, it appears possible for a person to understand almost 
all 84 words perfectly even though he is profoundly deaf above 1,000 
cycles per second (c p s ) Proof of the statement is contained m 
figure 4 A and B, showing the audiograms of 2 persons for whom these 
words were nearly as intelligible as for normal subjects 

Another line of evidence on this point comes from a study in which 
complete deafness above 1,(XX) c p s was simulated in normal ears 
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The spondees spoken of in a foregoing paragraph were played to 12 nor- 
mally hearing subjects, and a typical articulation curve was drawn This 
IS curve A in figure 5 Next, these same spondees were played to 
another group of 12 normally hearing subjects exactly as before except 
that a filter passing only the frequencies of 1,000 c p s and lower was 
inserted in the communication system The resultant articulation curve 
IS curve B in figure 5 There it will be seen that even with the severe 
frequency limitation the subjects nevertheless could understand at least 75 
per cent of the words 

It seems clear that these spondee lists sample hearing of relatively 
low tone, especially, and that they do not indicate adequately deficits in 
the middle and high frequency regions of speech Yet there must be 



Fig 5 — ^This chart shows ability to understand spondees even with extreme 
simulated high tone deafness 

Note Speech played over a communication system at an orthotelephonic gain 
of 0 decibels will sound as loud to the patient as if the talker were speaking to 
him directly through the air at a distance of 1 meter 

A, articulation curve of spondee list 1 A, recorded in this laboratory and 
Pl^^ted by phonograph to 12 normal-hearing subjects A white noise (i e, 
an frequ^cies present and all at the same physical intensity) was mixed with 
^^bculation curve of the same record, presented to another group 
t The same intensity of white noise was used To simulate high 

tone deafness, a filter eliminating all frequencies above 1,000 cycles per second 
was inserted 


good acuity at these higher frequencies if speech in some situations 
ts to be understood 

In cases m which the audiogram is known to be fairly flat, so that 
all frequencies through the speech range are heard equally well or 
equally poorly, there is no question but that these records provide an 
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adequate check on speech reception® But with other types of audio- 
grams they may be to some extent misleading 

The second approach, the use of connected discourse, reported by 
Falconer and Davis,^® has much to commend it The patient listens to 
steady speech and turns his own intensity dial until the sense is just 
apparent A transcription of one of Fulton Lewis Jr ’s radio talks is 
recommended for its evenness of tone and simplicity of expression A 
patient’s reception of speech can be assessed quickly and easily There 
seems no reason why a small library of records could not serve to test 
a wide variety of types of patients — children as well as adults So far, 
no analysis of the frequency regions which carry the sense of these 
records has been made It may be, of course, that any one of several 
relatively narrow frequency bands could, because of the strong psycho- 
logic tendency to fill in, serve to render the passage intelligible If so, 
the analysis by this test of the functional status through the whole 
speech range of the patient’s ear would be to that extent incomplete 
(c) Homogeneity Obtained by a Rerecording Technic Here a third 
method of securing homogeneity — ^by phonograph rerecording — may be 
considered in detail Suppose that one records a list of words and 
analyzes each word for relative intelligibility as described in the fore- 
going pages Now suppose that on a rerecording one equates directly 
that which one wishes equated, namely, intelligibility The amount by 
which each word should be raised or lowered during the rerecording 
IS found from the first analysis 

When this technic is applied to the original record of figure 3 (it 
will be recalled that the vertical dimension shows relative intelligibility), 
it can be seen from column 3 of that figure that the scatter of relative 
intelligibilities has been greatly decreased The range has shrunk from 
42 to 26 decibels and the standard deviation from 10 5 to 5 04 

Evidently, equating the relative intelligibilities within a list of mono- 
syllables has a marked effect, as in logic it should, and it is to that 
extent a useful tool m dealing with speech reception But notice that 
the technic cannot be utilized by any system such as a sound level meter 
which can equate only intensity What one wishes to obtain is not equal 
sound intensity at the patient’s ear but equal intelligibility at the 
patient’s brain, and for otherwise unselected speech sounds this can be 
directly obtained only with the recorded voice 

(c?) An Effort to Use the Rerecording Technic in Speech Reception 
Testing From all the foregoing considerations one concludes that two 

9 Thurlow, W R , Silverman, S R , Davis, H , and Walsh, T E 
A Statistical Study of Auditory Tests in Relation to the Fenestration Operation, 
Laryngoscope 58 43-66, 1948 

10 Falconer, G A , and Davis, H The Intelligibility of Connected Discourse 
as a Test for the "Threshold for Speech,” Laryngoscope 57 S81-S9S, 1947 
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major requirements of a speech reception test, (1) representativeness in 
sampling speech sounds and (2) homogeneity of intelligibility, can be 
secured by the following steps 

1 Selecting a group of words which does form an adequate sample 
of English speech sounds 

2 Recording this list with high fidelity 

3 Determining the relative intelligibility of each word 

4 Rerecording, compensating for each word so that the relative 
intelligibility of all words tends toward an average 

Such a list of recorded words could be used in testing with about 
the same precision as the spondee lists of Hudgins and associates and 
should have somewhat greater significance for hearing deficiency in the 
middle and higher speech frequency ranges 

In this laboratory my associates and I have tried to follow the steps 
outlined, with some degree of success 

Our choice of words was dictated by practical as well as theoretic 
considerations Theoretically, the ideal way to achieve adequate repre- 
sentation of speech sounds is to use the sounds alone or combined in 
two letter or three letter nonsense syllables This device was employed in 
the classic researches of Fletcher and his associates It demands, however, 
careful training in the use of the phonetic alphabet, so that with clinical 
patients it is out of the question The next best thing is to use a number 
of monosyllables commonly found in ordinary conversation There are 
enough of these so that one can include all the elementary sounds and 
combinations of sounds, yet have the words meet the requirement of 
familiarity to the patient 

Note that polysyllables should not be used, because a “hard of 
hearing” patient, defective in one frequency region of the speech range 
but normal m other regions, can often understand a partially unheard 
word by a psychologic fillmg-in process In this case his deficiency 
would remain undiscovered 

A list of monosyllables has been constructed which fairly meets 
the requirements of representativeness and of familiarity These are the 
so-called Phonetically Balanced (PB) Lists of Harvard University 
Twenty lists, of 50 common monosyllables each, were so constructed 
that each list has about the same total phonetic composition as every 
other list, and each one was designed to have as closely as possible 
the same proportions of speech sounds as occur m ordinary conver- 
sation These 1,000 words form an invaluable repository of items for 
certain kinds of speech reception testing 

194R^ J P Articulataon Testing Methods, Laryngoscope 58 9SS-991, 
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These 20 lists were all recorded in this laboratory with high fidelity 
In order to sample speech as it is actually heard, each list was recorded 
by the male spoken voice, the female spoken voice and the female 
whispered voice Four males and four females were used These 
60 records form a basic library for phonograph speech reception 
testing 

Our first concern was whether the phonetically balanced (PB) 
monosyllables did sample hearing at frequencies above those necessary 
for understanding the spondees If this were not the case, the PB lists 
would have no superiority whatever over the spondee records of 
Hudgins and associates, which are otherwise ideal 



Fjg 6 — This chart shows inability to understand phonetically balanced (PB) 
lists with extreme simulated high tone deafness A, articulation curve of PB 
list 1, recorded in this laboratory and presented by phonograph to 12 normal- 
hearing subjects The same white noise was mixed with the speech as in 
figure 5 B, articulation curve of the same record, presented to another group of 
12 subjects The same intensity of white noise and the same filter were inserted 
as in figure 5 Note White noise is mixed with the speech because the filter 
used does not discriminate infinitely A 45 decibel differential exists between 
frequencies passed and those suppressed White noise effectively eliminates 
these unwanted frequencies from the problem 

The following experiment clearly demonstrates the superiority of 
the PB lists on this point Several spondee lists and several PB lists 
were recorded in one session, using the same voice, the same voice 
intensity and the same recording amplifier setting Each record 
was then played to one of several groups of 12 men each, either 
with or without a 1,000 c p s filter in the circuit Results for the 
spondees have already been presented in figure 5 Results for the PB 
lists are presented in figure 6 Curve A shows the articulation function 
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before filtering, while curve B shows the function after filtering which 
simulates complete deafness above 1,000 cps Figure 5 shows that 
such simulated deafness reduces spondee intelligibility by only 25 per 
cent, while figure 6 shows that the same deafness reduces PB intelligi- 
bility by 80 per cent 

Thus It IS clear that the PB lists do sample speech sounds in the 
higher frequency regions 

Our second concern was whether, by rerecording, the desirable fea- 
ture of homogeneous intelligibility could be obtained as well for the 
PB lists as for the spondees For this purpose we wish to compare the 
two types of material with respect to the slope of the articulation curve 



Fig 7 — This chart shows that rerecording for homogeneous intelligibility 
can render a list of words about as homogeneous as a list of words preselected 
for that characteristic A, articulation curve of spondee list 1 A, recorded in 
this laboratory B, articulation curve of PB list 1, rerecorded for intelligibility 
C, articulation curve of PB list 1, from which the record of curve B was 
derived 

It will be recalled fiom figure 2 that the steeper the slope, other things 
being equal, the better the test for speech reception 

A selection of PB records was analyzed, record by record and word 
by word, for relative intelligibility Rerecordings were then made, 
making poorly intelligible words louder and easily intelligible words 
Weaker, so that a closer central tendency was achieved These records 
were then presented to new groups of normally hearing subjects, and 
the success of the rerecordings was assayed 
It appears that the rerecording process is distinctly of value m render- 
a list of words more homogeneous in intelligibility Figure 7 shows 
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for a typical list the change in slope of the articulation function before 
and after rerecording The steepness of the slope comes to approach 
that of the spondee records, also reproduced in figure 7 for comparison 
Thus the time and the effort spent are justified 

The technic by which these records may be used for speech reception 
testing IS exactly that described by Hudgins and associates for the 
spondees A carrier sentence, “Number 1 is ,” “Number 2 is 

” precedes every word Seven seconds elapse between items, 
during which the patient writes or speaks the test word After every 
tenth word, 5 decibels of resistance are introduced so that the next 
10 words are 5 decibels weaker A test tone is cut on the record so 
that with a voltmeter the examiner can assure himself that the intensity 
level IS constant for successive tests The level at which several normal 
subjects miss half of the 10 words at that level can be found, and any 
patient’s loss can easily be expressed as the number of decibels by which 
his hearing of speech differs from that normal standard 

It is to be hoped that some of the PB lists, suitably rerecorded and 
standardized, may one day be commercially available The labor 
involved m recording one or two lists, determining the relative intelli- 
gibility of each word and rerecording, is not great if the help of a 
recording studio or a local radio station is enlisted, as can often be the 
case Such records, the precision of which could be depended on even 
when they are m the hands of a nonmedically trained assistant, would 
be a welcome adjunct to the armamentarium of the busy otologist 

SUMMARY AND CONCLUSIONS 

This paper on the testing of speech reception is designed to assist 
the clinician who wishes to supplant the unreliable free voice exami- 
nation with one of the newer tests using the helpful tools of electronics 
In the traditional free voice test the most distressing source of 
unreliability is the random fluctuation of over-all speech intensity 
Directions are given for controlling this variable with a handy portable 
instrument, the sound level meter, and for reporting hearing deficit in 
terms of decibels below normal, rather than in terms of the relatively 
meaningless distance fraction 

A further modification, which inserts a high fidelity communication 
system between tester and patient, is described Its advantage is that 
the tester monitors his voice and need speak at only one level through- 
out Very loud and very weak speech are produced by amplification 
and attenuation 

A fallacy of the monitored live voice test is shown, in that equal 
intensity of two words at a meter is not necessarily the same thing as 
equal intelligibility at the brain Yet equal intelligibility of test words 
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IS one of the two most desirable characteristics of a word list for speech 
reception testing 

Equal intelligibility can be achieved by selecting words to that end 
The best speech reception test so far available, that of Hudgins and his 
colleagues, offers a set of phonograph records with words of extremely 
homogeneous intelligibility It is shown, however, that these words lack 
another necessary characteristic for an ideal test They are not repre- 
sentative of speech sounds They can, indeed, be heard quite well by a 
patient with serious hearing deficit in the upper half of the speech 
frequency range They may therefore be considered to test speech 
acuity only in the lower speech registers 

The twenty Harvard Phonetically Balanced Lists, of fifty monosyl- 
lables each, on the other hand, fairly meet the requirement of representa- 
tiveness But the words within each list are inherently very different in 
intelligibility The two requirements considered here, of representative- 
ness and of homogeneity of intelligibility, can, however, be secured A 
phonetically balanced list, which meets the first requirement, may be 
treated in rerecording technic so that the second requirement likewise 
is attained 

This laboratory has prepared a number of such records, and offers 
directions for and testimony to the worth while nature of the technic 

Mr C K. Myers supervised the recording and collected all data reported 
here 
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^ I ''HE IDENTIFICATION of the various types of infections of 
the upper respiratory tract is difficult, because complete bacteri- 
ologic differentiation is not yet possible Definition through establish- 
ment of clinical criteria is even more difficult, since objective signs 
and subjective symptoms are unreliable guides 

Dingle ^ has identified two types of the common cold which are 
distinct entities the one, a coryzal type, with an incubation period 
of one to two days, and the other, a pharyngeal type, with an incubation 
period of three to nine days However, he stated that "without knowl- 
edge of the incubation periods, the illnesses in a few of the volunteers 
in each group could not have been differentiated with certainty ” 

We have not been able to differentiate either spontaneous or 
induced colds on the basis of clinical characteristics or incubation 
periods During the same epidemic, and in the same household, we 
have noted mild symptoms in some members of a family and severe 
symptoms in others We have also noted that usually the person who 
suffers from severe cold symptoms does so consistently for a period 
sometimes of several seasons and then enteis a period during which 
he has fewer and milder colds, a pattern apparently indicating a change 
to the hypoallergic state Attempts to differentiate the common cold 
from true influenza on the basis of symptoms, that is, severity and 
complications and the like, have not been reliable, because a severe 
cold frequently has the same clinical pattern as influenza ^ It must be 
kept in mind that other investigators have reported influenza-like 
epidemics in which they have been unable to demonstrate the virus 
of either the A or the B type of influenza ® 

From the Department of Otolaryngology, University of Illinois College of 
Medicine, and the Otolaryngology Service, Children’s Memorial Hospital 

1 Dingle, J Experimental Studies of the "Common Cold’’ m Human Volun- 
teers, Tr & Stud, Coll Physicians, Philadelphia 15 113, 1947 

2 Smillie, W G Symposium on Infections of the Respiratory Tract, New 
England J Med 223 651, 1940 
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Illustrative of the differences in colds induced by the same agent 
are the variable results noted in one of our transfer experiments 
Six volunteers were inoculated intranasally with chorioallantoic fluid 
from chick embryos, in which nasal washings from a subject with a mild 
cold had been propagated for forty-eight hours One volunteer, with 
old intrinsic asthma who was selected for her high susceptibility to 
colds, had a chill within six hours, with development of a very severe 
infection of the upper respiratory tract, terminating in bronchopneu- 
monia This patient’s illness was ushered in by a high fever, chill 
and general body aches and pains, symptoms attributed to influenza 
In a second volunteer, also with a rather severe perennial nasal 
allergic condition and a high susceptibility to colds, there developed a 
very severe infection of the upper respiratory tract, which progressed 
to purulent sinusitis, but which was also ushered in by increased tempera- 
ture, chills and general body pains, such as occur in influenza His 
symptoms had their onset within twelve hours after inoculation Two 
volunteers, also susceptible to colds, had very mild colds, without a rise 
in temperature, after twenty-four hours, but recovery was unevent- 
ful within five and six days, respectively The third pair of subjects, 
inoculated with the same material, did not have colds 

We have found, as have others, that there is a general tendency for 
colds to occur in epidemics of varying patterns, although they may 
occur sporadically throughout the cold months Except when secondary 
infection occurs, the common cold lasts from four to six days It can 
be transmitted to volunteers during any period of its course, although 
more “takes” occur during the first twenty-four to forty-eight hours 
Little faith can be placed in a patient’s account of a cold The diag- 
nosis must be made by a competent observer, who is able profierly to 
examine the nose and throat and evaluate the physical findings This 
IS especially important because so many cold-susceptible patients also 
suffer from attacks of hyperesthetic rhinitis, the symptoms of which 
simulate an early cold 

We have made careful subjective and objective studies of colds 
during every epidemic since 1932 From these studies we have pieced 
together a general pattern of symptoms and signs to guide us in the 
identification of this disease The common cold may begin with either 

3 (o) Reiman, H A , and Stokes, J , Jr An Epidemic Infection of the 
Respiratory Tract in 1938-1939, Tr A Am Physicians 54*123, 1939 (&) Allen, 
W H . Acute Pneumonitis, Ann. Int Med 10 441, 1936 (c) McKinlay, C A 
Acute Diffuse Bronchiolitis with Report of a Case, Journal-Lancet 50 90, 1939 
(d) Reimann, H A , and Havens, W P An Epidemic Disease of the Respiratory 
Tract, Arch Int Med 65 138 (Jan) 1940 (r) Magill, J T A Virus from 

Cases of Influenza-Like Upper Respiratory Infection, Proc Soc Exper Biol & 
Med 45 162, 1940 
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pharyngeal or nasal symptoms When it begins in the pharynx, the 
patient complains of a dry, painful sensation high up in the pharyngeal 
vault Examination of this area by direct view reveals acute inflam- 
mation of the mucosa At this stage there is some general lassitude 
but usually no fever or cough These symptoms last twenty-four to 
forty-eight hours, after which the infection moves either into one side 
of the nose or into the oropharynx When the nose becomes involved, 
the patient has a headache, usually on the same side as the nasal 
involvement, the nose becomes stuffy and there is present a feeling of 
irritation Examination of the nasal mucosa reveals the signs of acute 
inflammation Aftei twelve to twenty-four hours, the opposite side of 
the nose becomes involved, a watery discharge is present and excoriation 
of the skin of the nasal vestibule and the upper lip occurs These 
symptoms last about three days, when the cold terminates, unless the 
infection spreads into the sinuses This complication occurs in persons 
whose local resistance to the virus is low — for example, the allergic 
person with hyperplastic changes throughout the upper respiratory 
tract When the sinuses first become involved, there is usually severe 
headache, and the nasal discharge still appears watery After the 
second or third day, however, definite secondary infection occurs, and 
the discharge becomes purulent There then develop the symptoms 
associated with acute purulent sinusitis — nasal discharge, pain and 
tenderness over the sinuses, postural headache, pharyngeal cough 
due to the postnasal drip, particularly during sleep, when the material 
accumulates in the pharynx , some rise in temperature, and an 
increased white cell count The seventy of the latter symptoms 
depends on the number of sinuses involved On the other hand, the infec- 
tion may begin in the pharyngeal vault and move down the respiratory 
tract without involving the nose or sinuses In these cases cough is 
an early predominant symptom and is often associated with hoarseness 
when the larynx becomes involved In most cases the infection is 
arrested m the larynx, the entire cold lasting from four days to a week 
In other cases the virus infection may move down into the chest, result- 
ing in virus pneumonitis Secondary invaders may overgrow any- 
where along the area, resulting in a purulent infection of the pharynx, 
larynx, bronchi or lungs 

The common cold may begin in the nose instead of the pharynx, 
secondarily infecting the sinuses and the lower respiratory tract The 
symptoms and complications differ m no way from infections which 
are primary m the pharynx Both types are seen in the same epidemics, 
and even in members of the same families We have transferred the 
nasal type to human volunteers and have had primary pharyngeal 
infections develop We, similarly, have transferred material origi- 
nally obtained from patients who initially had pharyngeal symptoms 
and have had the initial symptoms develop in the nose 
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Some dmicians* have observed a similarity in pattern in each 
epidemic of colds, suggesting that a common virus agent is active in each 
epidemic However, it would seem that the severe symptoms and 
complications noted in human subjects are associated with overgrowth 
of respiratory bacteria prevalent at the particular time that the virus 
epidemic occurs Smillie^ found Pneumococcus type XIV prevalent 
in an orphan home without serious consequence until an epidemic of 
colds invaded the nursery The pneumococcus increased in prevalence 
in infections of the throat and ear, and pneumonia occurred Pneumo- 
cocci of type XIV were isolated from the ears and the sputum Every 
rhinologist is familiar with the patient suffering from hyperplastic 
sinus disease who invariably has to seek help after the second week of a 
cold because of suppuration in the sinuses 

It IS normal for persons to have one or two colds during the year 
However, the sufferer from colds who seeks help from the physician is 
likely to have four or more colds yearly, each cold occurring during 
one of the numerous cycles of virus colds which occur almost monthly 
throughout the year Not infrequently, particularly in children, these 
colds are so numerous that the patient continuously has a suppurative 
pansmusitis, which represents the residuum carried over from one cold 
to another Such patients, it must be remembered, are physically normal, 
but if their noses are examined hyperplastic changes are found, indi- 
cating an allergic state Our belief that patients with frequent colds 
are allergic rests on the further evidence of other allergies in the 
person and in his family, as well as on the evidence obtained by a 
survey with foreign proteins 

It must be appreciated, therefore, that of the numerous factors 
which predispose persons to colds, allergy is probably one of the most 
important a factor long overlooked because the condition is not 
evaluated properly during the formative stage Unless the allergic 
state is eradicated, immunization to colds will continue to be a failure 

A cold should be considered as an allergic response to stimulation 
by a specific protein, which in this instance is the cold virus In order 
to hyposensitize the patient successfully, one must consider factors 
similar to those noted in hyposensitizing persons to other air-borne 
allergens The virus is carried in air droplets over distances of fully 

to 40 feet (9 to 12 meters) “ after a cough or sneeze One can 
readily understand that in a crowded room, or m an atmosphere highly 
impregnated with virus allergen, inhalation by a virus-hypersensitive 
person can lead to an allergic response or a cold 


Brennemann, J Throat Infections in Children, Arch Pediat 


4 Smilhe ■ 

42 145, 1928 

^ J’ ' Wells, M W, and Wilder, T S Expen- 

Stud Coll Ph Epidemic Respiratory Infection, Tr & 

^tud. Coll Phjsiaans, Philadelphia 7 342, 1940 
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In a senes of 3,000 patients whom we have attempted to immunize 
to the common cold, over 80 per cent have been proved to be allergic 
or from an allergic family Other observers have noted the incidence 
of colds in allergic persons Cohen,® in a series of 35 children under 
12 years, found that 23 per cent suffered from frequent colds, with 
sinusitis a major complaint Sternberg^ noted a loss in susceptibility 
to colds dunng the winter after a course of specific pollen therapy 
He also ated Cooke’s statement that 36 of 53 patients who had fre- 
quent colds were relieved after pollen therapy The 17 who were not 
relieved also did not obtain relief from the hay fever Fox, Hamed and 
Peluse ® reported that in a senes of over 1,200 sufferers from frequent 
colds, 80 per cent were proved to be allergic by the personal and family 
histones and by skin tests 

The most important accidental factor in infections is trauma 
Immunologically speaking, in an allergic response the union of antigen 
and antibody in the cells results in injury and release from the cell of 
a preformed histamine-like material So the stage is set in the nasal 
mucosa of the allergic patient, through the continuous bombardment 
by foreign proteins causing injury by the release of H-like materials 
and the production of a locus minoris resistentiae It is conceivable, 
also, that a specific hypersensitivity to the virus protein might exist 

The part played by lowered general resistance, debility or exposure 
is questionable when one notes a normal incidence of colds in institu- 
tions for tuberculous persons or in those having other chronic dis- 
eases On the other hand, inhabitants of Spitzbergen have practically 
no colds, although most of them, being fishermen, are frequently 
immersed ® However, when a cargo ship arrives, about 80 per cent 
of the townsfolk contract colds It may be said that physically normal 
persons who exhibit a tendency to frequent colds suffer from an allergic 
state and, vice versa, that the allergic patient frequently suffers from 
numerous colds 

PRESENT STUDY 

The patients selected for study were those who had had four or more 
colds a year for a period of at least two years A careful physical 
examination was made, with particular emphasis on pathologic condi- 

6 Cohen, A I Allergy and Its Relationship to Sinusitis and Allied Nasal 
Conditions, Arch Otolaryng 21 265 (March) 1935 

7 Sternberg, L The Effect of Pollen Infections on the Common Cold in 
Hay Fever Subjects, J Allergy 6*304, 1935 

8 Fox, N Hamed, J W , and Peluse, S Borderline Allergy Its Relation 
to Hyperplastic Disease of the Respiratory Tract, Arch Otolarjmg 31 502 
(March) 1940 

9 Paul, J H , and Freese, H L Epidemiological and Bacteriological Study 
of the Common Cold in an Isolated Arctic Community (Spitzbergen), Am J 
Hyg 17 517, 1933 
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tions of the ear, nose and throat A history was obtained as to the 
presence or absence of any clinically recognizable allergy, past or 
present, in the patient and his family His subsequent course was then 
followed by reexamination, letter and telephone communication 


Method— This investigation had its inception m 1930-1931 in the allergy section 
of the department of otolaryngology of the University of Illinois College of 
Medicine Since 1940 it has been extended to include a parallel study conducted 
at the Children’s Memorial Hospital Because we had a large group of persons 
with sinobronchibs and asthma of the intrinsic type who failed to react either 
to autogenous or to stock vaccines made from nasal washes and sputums, an 
effort was made to find other materials that might benefit them With the 
knowledge that most immune bodies are found in the pseudoglobuhn fraction 
of the blood and that the nasal tissues might be the reservoir for this material, 
this fraction was obtained from human nasal mucosa harvested during various 
nasal operative procedures Since this material was limited in quantity and its 
use seemed promising in a small number of patients, we looked about for large 
sources of nasal tissues which might not be too antigenic, but still be easily 
obtainable A survey among experts in animal husbandry elicited the infor- 
mation that hogs are probably more resistant to ordinary infections of the 
upper respiratory tract, other than tuberculosis, than any other common food 
animal This opinion was based on the observation that hogs rarely exhibit a 
purulent nasal discharge A visit to a local slaughter house corroborated this 
information We found pus in only 8 of the sinuses of 509 hog heads examined 
On the other hand, almost one third of a like number of sheep showed evidence 
of sinus infection Our work, thereafter, centered about the effect of hog 
pseudoglobuhn extract Three groups, consisting of 90 patients each, were 
immunized. To the first group a 1 20,000 solution of hog pseudoglobuhn was 
given, to the second group, a 1 20,000 solution of bog euglobulin, and to the 
third, a 1 20,000 solution of serum albumin, the last two groups being used as 
controls The injections were started with 0 1 cc. and increased by 0 1 cc every 
fourth day until twenty injections, corresponding to a total amount of 20 cc, 
were given Briefly, our results revealed that 70 per cent of the patients showed 
definite improvement with pseudoglobuhn therapy, while the degrees of improve- 
ment with euglobulin and serum globulin were about the same, namely, 10 
per cent 


The unusual observation was made, however, that 30 per cent of the patients 
receiving pseudoglobuhn were free of colds for four months or longer As a 
result of this finding, we determined to try to fortify our pseudoglobuhn solution, 
since the reduction of colds definitely produced improvement in those persons 
w ose symptoms were aggravated by colds, particularly by the residual sinus 
in remaining after a cold In order to fortify the pseudoglobuhn solution, 

we a ed material collected from persons during the first forty-eight hours of 
an active cold Our method of collection was to wash out the nose during the 
hrst twenty-four to fortj -eight hours of a cold with 30 cc of a 1 20,000 solution 
og pseudoglobuhn with the patient placed m the Proetz position This 
t Passed through a Seitz filter and frozen in the ordinary refrigerator 
ena was collected for three months and pooled It was then treated with a 


mr-ly Hamed, J W Use of Extract of Nasal Mucosa in Treat- 

24 89 (July) Rhinosmusitts Preliminary Report, Arch Otolaryng 
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dilute solution of formaldehyde U S P (0 36 per cent) Each patient received 
five doses, given at four day intervals The first dose was 0 2 cc and was 
increased by 0 2 cc until 1 0 cc was given Two hundred and fifteen patients 

were immunized, of whom 66 had an immunity lasting six months or more We 

reasoned that this high percentage of failures must have been due either to an 
insufficient quantity injected or to failure to obtain all agents responsible for 
the cold We then collected materials throughout the year in the same manner 
as previously described and pooled the entire year’s harvest We further increased 
the number of injections for adults to ten, each injection being increased by 0 2 cc 
every fourth day until 2 0 cc had been given To children we gave ten doses, 

with increases of 0 1 cc every fourth day until 1 0 cc had been given 

Of the 478 patients who were immunized with this material, 286 obtained an 
immunity lasting six months Because the formalized material was very painful, 
we tried killing the virus by heating to 48 C for one hour and using 0 4 per cent 
phenol or 0 3 per cent cresol for preservative Of the 277 patients immunized 
with this material, 159 obtained an immunity of six months or longer This result 
was about the same as that obtained with the formalized material Sixty-five 
patients were treated with 2 per cent alum-precipitated material, but this vaccine 
was ineffective A series of 60 patients were treated with virus material combined 
with the usual catarrhal vaccine, which contained Streptococcus hemolyticus, 
pneumococcus, Klebsiella pneumoniae (Friedlander’s bacillus). Staphylococcus 
aureus and members of the Streptococcus viridans group This material was no 
more effective than the virus material alone For the past six years, all human 
material has been made up in Coca’s buffered saline solution With this material 
we have immunized an additional 640 patients, 390 of whom obtained six months 
of immunity to colds In all, we have immunized 1,755 patients with material 
collected directly from persons during the acute stage of a cold 

In 1937 we began propagating cold virus in the chorioallantoic fluid of the 
chick embryo, following the report of Dochez, Mills and Kneeland From that 
time, our materials have been of two types the type pooled from human colds 
and used directly after being made up in Coca’s solution, and the material harvested 
from eggs Since we had worked up considerable interest among our cold- 
susceptible patients, it was an easy matter to collect virus and immediately inoculate 
prepared eggs Because we had no way of identifying the virus, material was 
taken from every epidemic outbreak The chick fluid was harvested after twenty- 
four to forty-eight hours of incubation and pooled at the end of the year Appre- 
ciating the danger of possible sensitization to egg albumin, we diluted our material 
ten times with Coca’s solution This material we injected as we had the human 
material, giving ten doses at four day intervals, starting children with 0 1 cc and 
increasing the injections by 0 1 cc each time until 1 0 cc had been given Adults 
were started with 0 2 cc, and the dose was increased by 0 2 cc every fourth 
day until 2 0 cc had been given 

Under existing conditions, one might suppose that the presence of a viable 
virus might produce colds in many patients Actually, about 60 per cent of the 
patients had colds during the period of injection However, as this period was 
over five weeks, it represented a length of time during which the patients would 

11 Vaughan, W T Practice of Allergy, St Louis, C V Mosby Company, 
1939, p 271 Coca’s buffered saline solution contains 0 5 per cent sodium chloride, 

0 275 per cent sodium bicarbonate and 0 4 per cent phenol, as a preservative 

12 Dochez, A R , Mills, K C , and Kneeland, Y Studies on the Common 
Cold, J Exper Med 63 559, 1936 



FOX-LIVINGSTON— VIRUS VACCINE IMMUNIZATION 413 


normally have had a cold NI& also found that there was a period of from four 
to SIX weeks after the injections were finished during which the patient was likely 
to get a cold 

Up to two years ago, we had immunized 1,120 patients with this material, 
obtaining an immunization of six months or better in 664 patients During the 
past two years, we have prepared our material after the method of Cox and 
associates,^® who concentrated and purified influenza virus by precipitation with 
alcohol They demonstrated that methyl alcohol would precipitate influenza virus 
from infected chorioallantoic fluid and that the optimum concentration of alcohol 
necessary was 25 to 30 per cent Briefly, the method is as follows 

Methyl alcohol is added to the allantoic fluid gradually, while the temperature 
is lowered to 5 C , until a 25 to 30 per cent mixture is obtained This is allowed 
to stand for three hours and is then centrifuged at 3,500 revolutions per minute 
for thirty minutes In the Cox method, the precipitate is suspended in one-half the 
original volume of 0 1 molar phosphate buffer solution of /’h 7 0 and is allowed to 
stand at room temperature for one hour However, we suspended the material 
in one-half the original volume of Coca's solution and allowed it to stand at room 
temperature for one hour The suspension was then centrifuged at 2,000 revolu- 
tions per minute for fifteen minutes at room temperature and placed in the refrig- 
erator for storage until used With this material we immunized 340 patients, of 
whom 211 had an immunity to colds for six months 

From time to time, sample harvests were injected or sprayed into the noses of 
volunteers in order to test for viability of the virus Over a period of sixteen 
years we have transferred colds successfully to over 100 volunteers Some 
observers have reported characteristic findings produced m volunteers inoculated 
with cold virus This has not been our experience When selecting as volunteers 
subjects who were susceptible to colds, we noted that the percentage of “takes” 
ran as high as 75 per cent, some subjects responding with symptoms more or 
less violent than the donor’s On the other hand, selection of persons not particularly 
susceptible as volunteers elicited only about 20 per cent of “takes,” and frequently 
these were milder than the donor’s cold 


In immunizing a subject to hay fever, a minimum of fifteen injections is 
usually necessary Most physicians, when using the perennial method, give about 
forty injections throughout the year preceding the allergic season Yet, the hay 
fever season rarely lasts more than two or three months On the other hand, 
the season of colds lasts about ten months, and successful immunization must 
ast over this entire period Obviouly, a small number of injections cannot afford 
adequate protection for so long a time We give a total of ten injections, usually 
increasing each injection by 0 2 cc every fourth day until 2 cc of material is 
given However, when unsuccessful, we add another ten doses, beginning again 
wit 02 cc, with increases up to the final dose of 2 cc Ordinarily, we get an 
months from ten doses in about 60 per cent of our patients An 
a itional ten doses after three months will give a longer immunity Unfor- 
On^^h^' submit to so much treatment merely to prevent colds 

e other hand, while a number of patients did experience specific local 
reactions, none of the 3,000 patients studied suffered an immediate general reaction 
car through the use of nasal tampons soaked in vaccine is being 

arne out but at present our series is too small to permit proper evaluation of 
mis method 


catln ^ Scheer, J , Alston, S, and Bohnel, E 

an oncentration of Influenza-Virus by Means of Alcohol 
•) Immunol 56 149, 1947 
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It IS questionable whether a suspension of cold virus can be used intra- 
cutaneously as a test of susceptibility or immunity to colds It would be desirable 
to use a test of this sort as an index of susceptibility, as well as a means of 
determining the dose of material necessary for protection against colds The effort 
made toward this end was briefly as follows 

Material for testing was obtained from each epidemic throughout one year 
in the following manner At each epidemic, patients with early colds, i e , of from 
twenty-four to forty-eight hours’ duration, were placed in the Proetz position and 
their noses perfused with 30 cc of sterile distilled water Usually six to ten 


Results of Treatment of Common Cold by Use of Virus Vaccine 
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specimens were collected from each epidemic This matenal was then passed 
through a Seitz filter and the filtrate concentrated to one-tenth its volume m a 
vacuum still Phenol was added as a preservative The underlying assumption 
was, of course, that, although there is a multiplicity of viruses, the material would 
include the one type of virus responsible for that particular epidemic, the materials 
from each epidemic were therefore kept separate Except for the 04 per cent of 
phenol in the solution, no special inactivation of the material was attempted 

The testing was done by injecting intradermally OOS cc of the material into 
the volar surface of the forearm 

While almost all subjects experienced some degree of positive reaction 
to the cold virus material, many showed a very decided reaction Some 
displayed a definite reaction to one material and no reaction to other 
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materials It is possible that the reaction in each case was determined 
by exposure to a strain of virus to which the individual subject was 
specifically susceptible Frequently, a good positive reaction would 
be seen in a patient who gave a history of having had a cold during the 
epidemic from which the material was collected 

Recent reports by Pollard and Caplovitz and Topping and Atlas 
on propagation of cold virus in chick embryos and attempts at immuniza- 
tion to colds give further evidence supporting the results of the 
present study 

COMMENT 

The limitations of such a study and the many chances of error in 
interpretation of results have been fully appreciated and, so far as pos- 
sible, eliminated Primarily, the study has been hampered by the 
lack of supportive laboratory experimentation 

We have had to collect washings empirically from patients during 
each cold epidemic, so that we do not know how frequently we have 
duplicated our material In some epidemics this material may have been 
obtained from 50 persons, and in others the number from whom wash- 
ings were obtained may have been only 10 

By collecting material over a period of a year, we felt that at least 
a major number of the multiplicity of strains of cold virus would be 
isolated Obviously, if we have missed some strains, our material will 
not be completely protective Magill and Francis,^® in a study of 
twenty-four strains of influenza virus, showed that there is a striking 
variation in antigenic characteristics of the different strains They sug- 
gested that the structure of the virus of epidemic influenza is a mosaic of 
antigens and that each strain does not contain all, or even a major part, 
of the antigenic components of other strains The same reasoning is 
probably applicable to the various virus strains of the common cold , it 
also suggests that, m order to be efficacious, a vaccine must include the 
viruses of all the diseases of the upper respiratory tract 

It has not been possible to develop neutralization tests or specific 
immunologic reactions to cold virus either in human subjects or in 
animals Cutaneous tests, while frequently giving positive reactions, 
have failed to produce any dependable factor of correlation Certain 
clinical pitfalls also have had to be recognized and avoided Our 
patients were selected because of their susceptibility to colds which we 

14 Pollard, M , and Caplovitz, C D Experimental Studies with the Agent 
of the Common Cold, Science lOG 243, 1947 

15 Topping, N H , and Atlas, L T The Common Cold A Note Regarding 
isolation of an Agent, Science 106 636, 1947 

16 Magill, T P, and Francis, T, Jr Antigenic Differences m Strains of 

pi emic Influenza Virus Gross Neutralization Tests in Mice, Brit T Exner 
■cath in 977 in-j/i 



416 


ARCHIVES OF OTOLARYNGOLOGY 


had personally observed either in our clinics or in private practice 
However, because some reports of the results of vaccination were fre- 
quently made by telephone or postal communication, we had at times 
to depend on the testimony of the patient In about 20 per cent of the 
patients who had apparently benefited by the inoculations the improve- 
ment coincided with a successful course of specific allergy hyposensitiza- 
tion In others, the possibility that a natural immunity to colds had 
normally developed had to be discounted This problem was dealt with 
by giving a course of placebo injections with isotonic sodium chloride 
solution, after several successful years with cold virus Those who 
reverted to their previous susceptibility to colds after the placebo course 
were then judged to have been helped by the inoculations of cold virus 
The situation was further complicated when attempts were made to 
estimate the duration of the protection In most of the successful 
cases immunity to colds lasted at least one season Our criterion for a 
successful immunization was, however, that of a six month period 
About 60 per cent of the adults and 65 per cent of the children immunized 
met this criterion In many of the unsuccessful cases only one or two 
colds occurred throughout the six month period, so that, on the basis 
of the previous two year record of four or more colds per year, this 
might have been interpreted as an improvement of 50 per cent or 
better However, these cases were tabulated as failures It has been 
pointed out in this and other studies that the person who has frequent 
colds has a history of other allergies in himself and in his family It 
has also been shown that allergic patients invariably suffer from hyper- 
plastic changes in the upper respiratory tract, particularly the pharynx, 
nose and sinuses Obviously, allergic tissues are more easily injured 
by virus than are normal tissues, so that part of the program in the 
prophylaxis against colds should include a careful foreign protein 
survey and immunization to other offending allergens, as well as the 
use of chemotherapy for prevention of secondary infection 

CONCLUSIONS 

Persons who suffer from frequent colds are allergic 
There is considerable evidence to support the contention that the 
common cold is, at its onset, an attack of acute allergic rhinitis, with 
the protein of cold virus acting as the exciting agent 

The results of this study also offer evidence that some persons 
can be successfully hyposensitized with cold virus and remain protected 
from colds for at least six months 

841 East Sixty-Third Street 
185 North Wabash Avenue 



USE OF RADIUM IN TREATMENT OF HYPERTROPHIC 
LYMPHOID TISSUE IN THE NASOPHARYNX 


CHARLES H DOW, MD 
MONESSEN, PA 

I NCOMPLETE surgical removal is not the only cause of the 
recurrence of lymphoid tissue in the nasopharynx following 
adenoidectomy Even though all visible and palpable areas of adenoid 
tissue are carefully removed, there may remain seeds of lymphoid 
tissue in the mucous membrane of the nasopharynx which may increase 
in size, leading to deafness, chronic pharyngitis, chronic postnasal 
discharge and otorrhea 

During the past ten years radium has been found to be useful in 
destroying recurrent lymphoid tissue in the nasopharynx However, 
the dose of radiation has not been definitely established 

The aims of this paper are (1) to present a picture of radium 
therapy as applied to the nasopharynx, including the anatomic, patho- 
logic and physical principles involved, (2) to show the therapeutic 
indications for the therapy, (3) to outline the therapeutic technic, 
(4) to compare the results in a short series of cases m which the monel 
metal® 50 mg radium sulfate applicator was placed eight and one-half 
minutes to each side of the nasopharynx with the results m a similar 
series of cases in which the same applicator was placed twelve minutes 
to each side of the nasopharynx, (5) to demonstrate that the longer, 
twelve minute, treatment can safely and more effectively destroy recur- 
lent lymphoid tissue 

HISTORY 

In 1939 Cl owe and Baylor^ reported beneficial effects of the 
application of 2 gram-minute doses of radon to each side of the 
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Read before the class of the Twenty-First Annual Spring Graduate Course in 
Ophthalmology, Otology, Rhinology and Laryngology of the Gill Memorial Eye, 
Ear and Throat Hospital, April 7, 1948 

Thesis submitted to the faculty of the Graduate School of Medicine of the 
niversity of Pennsylvania in partial fulfilment of the requirements for the degree 
0 Master of Medical Science (M Sc [Med ]) for graduate work in otolaryngology 
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nasopharynx to prevent deafness They pointed out that 40 per cent of 
children in the 8 to 14 year age group have a hearing impairment for 
some or all tones above c-4 (2,048 cycles per second) Large adenoid 
or lymphoid nodules near the nasopharyngeal orifice of the eustachian 
tube interfere with normal ventilation of the middle ear In contrast to 
the generally accepted idea of the efiFect of chronic catarrhal otitis media 
in impairing hearing for low tones, adenoids impair hearing for high 
tones 

In 1943 Fricke and Pastore^ reported successful treatment of 
lateral pharyngeal bands with radium irradiation 

Recently Ward and co-workers ® reported the use of radon in the 
treatment of asthma in children Because of the shortage of hospital 
beds in 1940 and 1941, many children who required adenotonsillectomy 
were sent to the Radon Clinic of the Johns Hopkins Hospital for 
irradiation of the nasopharynx In 1941 Ward observed a decrease 
in severity and frequency of attacks of asthma in children who were 
so treated Follow-up studies confirmed his observation 

During World War II radium was used by the Army Air Forces 
to prevent and relieve recurrent aero-otitis in flying personnel * 

ANATOMY 

The recurrent lymphoid masses may occur (1) centrally, in the 
midline of the pharyngeal vault, producing nasal stuffiness, or (2) 
laterally, (c) about the torus tubarius and within the eustachian tube, 
(b) in Rosenmuller’s fossa, (c) as lateral pharyngeal bands and (d) 
as granular pharyngitis 

Hyperplasia of the lymphoid tissue is not always associated with 
clinical symptoms The production of symptoms depends on the 
presence of infection and/or an abnormal size and shape of the naso- 
pharyngeal vault The lymphoid tissue of the nasopharynx may be 
the only structure in Waldeyer’s ring presenting hyperplastic changes 

Small nodules of lymphoid tissue in Rosenmuller’s fossa, about the 
pharyngeal orifice of the eustachian tube or in the area between the 
tubal orifice and the posterior end of the middle turbinate body, may 
seriously impair the ventilating function of the eustachian tubes ® The 

2 Fricke, R E, and Pastore, P N Radium Treatment of Granular or 
Hypertrophied Lateral Pharyngeal Tonsillar Bands, Radiology 40 256 (Sept ) 1943 , 
abstracted, Proc Staff Meet , Mayo Clin 18 307 (Aug 25) 1943 

3 Ward, A T , Jr , Livingston, S , and Moffat, D A Irradiation Treat- 
ment of Asthma, J A M A 133 1060 (April 12) 1947 

4 The Use of Radium m the Aerotitis Control Program of the Army Air 
Forces, Ann Otol , Rhm & Laryng 54 650 (Dec ) 1945 

5 Harris, H E , and Montgomery, E L The Treatment of Lymphoid 
Hyperplasia of the Nasopharynx by Radium, Cleveland Clin Quart 13 117 
(July) 1946 
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rich content of lymphoid tissue in the mucous membrane of the naso- 
pharynx and the proximity of the nasopharynx to the nasal passages, 
paranasal sinuses and eustachian tubes make this area of inflammation 
the primary focus of infection for many complications about the upper 
air passages 

The lateral pharyngeal bands are linear patches of lymphoid tissue 
which he in the most lateral portion of each side of the pharynx, poster- 
ior to the pharyngopalatine arch, and usually extend into the salpingo- 
pharyngeal fold Fricke and Pastore ^ divided the lateral pharyngeal 
bands into three types (1) fine, granular pharyngeal bands, which are 
evident only when inflamed, (2) coarse, raised, granular pharyngeal 
bands, which are chiefly inflamed areas with very few crypts, these 
bands are a common cause of chronic granular pharyngitis , (3) hyper- 
trophic lateral phaiyngeal tonsils or tonsillar bands, which are cryptic, 
thickened bands, resembling the palatine tonsils, but behind the posterior 
pillars of the fauces 

Granular pharyngitis consists of multiple islands of lymphoid tissue 
m the nasopharyngeal and oropharyngeal walls 

Mucous glands are most numerous m the upper part of the pharynx 
and m the region of the lateral pharyngeal band, where they occur deep 
beneath the level of the lymph nodules In chronic inflammation the 
mucous glands become more conspicuous, owing to the increased num- 
ber of alveoli Conspicuous lateral pharyngeal bands are due to hyper- 
plasia of the glandular elements rather than to hyperplasia of the 
lymphoid tissue ® This may account for apparent failures of treat- 
ment of lateral pharyngeal bands 

PATHOLOGY 

Infections of the upper respiratory tract result in hyperplasia and 
hypertrophy of the lymphoid tissue in the nasophar 3 mx Even if the 
acute symptoms subside without systemic complications, the mechanical 
obstruction to breathing and to the eustachian tubes, the hypersecretion 
of mucus and the lowered resistance of the patient predispose to recur- 
rence of the infection or progression to a chronic condition When the 
tonsils and adenoids are removed, it is impossible to remove all the 
l)miphoid tissue in the mucous membrane of the nasophar 3 '^nx In 
some children infections continue to recur after adenotonsillectomy, 
and the posterior and lateral walls of the pharynx become studded with 
nodules of lymphoid tissue, known as granular pharyngitis The orifice 
of the eustachian tube may be occluded by an overgrowth of the lymphoid 
fissue m R osenmuller’s fossa, around the tortus tubarius or within the 

, if ^'^benck, H P Histopathological Changes Occurring in Chronic Infection 
Pharynx, Ann Otol , Rhin & Laryng 50 817 (Sept ) 1941 
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tube itself The overgrowth may also extend upward on the anterior 
surface of the sphenoid bone as high as the level of the middle turbin- 
ate body ’■ 

When the atmosphere is frequently filled with a heavy concentration 
of smoke or dust, postnasal discharge is a common complaint This is 
the result of the physiologic effect of an oversecretion of mucus and 
the action of the cilia m moving the mucous blanket to the nasopharynx 
Examination by means of the electric nasopharyngscope reveals a mass 
of hyperemic lymphoid tissue m the nasopharynx, covered with a thick, 
tenacious discharge There is also hypertrophy of the mucous membrane 
o-verlying the posterior end of each inferior turbinate body® 

Most microscopic studies of the eustachian tube and its opening 
into the nasopharynx had been done on infants or embryos prior to the 
time that Fowler ® examined 103 pairs of temporal bones of military 
personnel killed m the European Theater of Operations during World 
War II About one third of his specimens showed tissue protruding 
fiom the torus tubanus along both the salpingopharyngeal and the 
salpingopalatine folds About one-half showed an abundance of 
lymphoid tissue on the posterior pharyngeal wall Microscopically he 
noted typical lymphoid tissue about the salpingopharyngeal fold The 
men who had had radium therapy showed absence of germinal centers 
and prominence of the endothelium of capillaries About two thirds of 
the specimens examined microscopically showed eustachian salpingitis 
Lymphoid masses were rare except near the pharyngeal orifice of the 
tube, but were found anywhere along the tube, and even in the 
middle ear 

Histologic study of tissue removed from the nasopharynx eighteen 
to twenty-four hours after a single irradiation showed changes only in 
the germinal centers of the lymphoid tissue The mature lymphocytes, 
the epithelium, the vascular endothelium and all other tissues appeared 
normal In the germinal centers, cellular debris and large phagocytes 
containing fragmented cells were observed No mitotic figures were 
seen Biopsy one week after irradiation showed recovery, mitotic 
figures were seen again and much of the cellular debris had been 
removed These observations indicate that the dose used destroyed 
only the cells undei going mitosis at the time of the treatment This 
destruction interrupted the normal cycle of replacement of mature 
l}mphocytes The size of the lymph nodule depends largely on the 

7 Crowe, S J The Nasopharynx, Arch Otolaryng 33 618 (April) 1941 

8 Fisher, G E Recognition and Radium Treatment of Infected and Hyper- 
trophied Lymphoid Tissue in the Nasopharynx, Arch Otolaryng 37 434 (March) 
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number of mature lymphocytes These mature lymphocytes are con- 
stantly being used up, discarded and replaced by mitosis of the germinal 
center cells Properly spaced radium treatments prevent the replacement 
of lymphocytes and thus cause a gradual and progressive reduction in 
the size of the lymphoid tissue ^ 

PHYSICAL FACTORS 

Three types of rays are emitted by radium preparations alpha, beta 
and gamma A large part of the energy emitted is in the form of alpha 
lays These rays have so slight a penetrating .power that they are com- 
pletely absorbed by the monel metal® capsule of the applicator and 
therefore have no therapeutic value Beta rays have considerable power 
of penetrating matter About 75 per cent of such rays are absorbed in 
the first 3 mm of tissue, but 6 or 7 per cent of the beta rays are still 
present after passing through 20 mm of a tissue Beta rays are valuable 
in treating superficial conditions amenable to radiation therapy Gamma 
rays are more likely to cause internal injuries However, less than 10 
per cent of the gamma rays aie absorbed The effects aimed for in and 
obtained by radiation therapy are entirely dependent on absorption of 
radiation by the tissues Rays that pass through the body and are not 
absorbed have no therapeutic value With the 0 3 mm monel metal® 
filtration used in the Army type 50 mg radium sulfate nasopharyngeal 
applicator, the rays emitted consist of approximately 30 per cent beta 
rays and 70 per cent gamma rays ^ 

THERAPEUTIC INDICATIONS 

The first use of radium m the treatment of hypertrophic lymphoid 
tissue in the nasopharynx was for the prevention or cure of impaired 
hearing, especially in children Later, radium irradiation was extended 
to treatment of recurrent colds with aural or sinus complications, recur- 
rent adenoids, aerotitis, granular or hypertrophic lateral pharyngeal 
bands, chronic otorrhea and, in selected cases, asthmatic bronchitis 

The first evidence of impaired hearing due to obstruction of the 
eustachian tubes is loss of hearing for high tones and may escape 
detection with the usual hearing tests, but as the condition progresses 
the lower tones are lost, until the conversational range is affected and 
deafness becomes evident 

Nerve deafness or otosclerosis may be superimposed on conduction 
deafness due to occlusion of the eustachian tubes Irradiation is indicated 

10 Burman, C F, and Crowe, S J The Monel Metal Radium Applicator 
^signed for Maximum Use of Hard Beta Rays in the Treatment of Naso- 
pharyngeal Lymphoid Tissue, Mississippi Valley M J 67 109 (Oct ) 1945 

11 Burman, C F General Factors in Irradiation Therapy, Ann Otol Rhin 
& Larjmg 55 764 (Dec) 1946 
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in such cases if lymphoid tissue is found in the nasopharynx The 
radium therapy may restore hearing to a more useful level, although 
nothing is gained so far as the underlying primary condition is con- 
cerned 

Crowe pointed out that recurrence of adenoids after opera- 
tive removal is so frequent that it must be regarded as normal The 
recurrence of the adenoids is not always due to incomplete operation, 
but IS to be explained chiefly by the fact that lymphoid tissue is an 
integral part of the mucous membrane of the posterior and lateral 
walls of the pharynx and that in some children it hypertrophies as a 
result of infection, allergy and other causes, not understood 

Adenoids should not be removed in patients with cleft palate Many 
children, after a successful operation for cleft palate, acquire a normal 


Table 1 — Distribution of Patients According to Therapeutic Indications* 




Duration of Treatment 


Per 


A 


1 


centagc 

8% Min 

12 Min 


of All 

(41 Patients) 

(33 Patients) 


Patients 

, 

\ 

, ^ 

^ 


(74) 

No 

% 

No 

% 

Age 






Children 

34 

16 

39 

9 

27 

Adults 

66 

25 

61 

24 

73 

Recurrent central adenoids 

36 

22 

64 

6 

15 

Progressive deafness 

26 

7 

17 

12 

86 

Tubal tonsil 

23 

2 

6 

16 

45 

Chronic otorrhea 

18 

8 

19 

6 

16 

Lateral pharyngeal bands 

16 

7 

17 

4 

12 

Granular pharyngitis 

20 

6 

12 

10 

SO 

Postnasal discharge 

12 

4 

10 

5 

15 

PostadenotonsIUectomy 

5 

2 

5 

2 

6 

Recurrent suppurative otitis media 

3 

2 

6 



Patients who discontinued treatments 


6 


1 


Patients whose treatments are incomplete 

at 





time of writing 


' 


9 



* Some patients manifested more than one therapeutic indication 


tone of voice, but later fall into the hands of some one unaccustomed 
to the particular situation, who may advise that the tonsils and adenoids 
be removed If the patient follows this advice, he will resort subsequently 
to the tone of voice associated with cleft palate Instead, if the adenoid 
tissue is treated by radium in fractionated doses, the deafness, the fre- 
quent colds and their complications which often develop in children with 
cleft palate can be remedied 

In certain cases in which the tonsils seem definitely pathologic, they 
alone may be removed, but the adenoids should be left in place to 
preserve normal speech resonance The adenoid masses help greatly in 


12 Crowe, S J, and Walzl, E M Irradiation of Hyperplastic Lymphoid 
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13 Crowe, S J Irradiation of the Nasopharynx, Ann Otol , Rhin & Laryng 
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closing off the nasopharynx after operation for cleft palate because in 
nearly all such cases the palate, after repair, retracts forward in the 
line of central scar and pulls it away from the posterior pharyngeal wall, 
making it almost impossible for the patient to close off the nasopharynx 
in the normal manner Complete surgical removal of the adenoids only 
adds to this difficulty 

Patients with chronic otorrhea who should be chosen for treatment 
with radium are those whose persistent discharge appears to be due to 
hypertrophied lymphoid tissue m and about the eustachian orifice All 
lesions of the upper respiratory tract, such as deviated nasal septum, 
sinus disease and hypertrophied tonsils and adenoids, which might con- 
tribute to the otorrhea must be corrected Aural polyps, granulations, 
caries of the ossicles and signs of mastoiditis must have the more radical 
surgical treatment of polypectomy and mastoidectomy 

The child with frequent winter colds associated with asthmatic bron- 
chitis derives dramatic relief from radium treatment of lymphoid tissue in 
the nasopharynx It is best to give the treatments during the summer 
season, for infections of the respiratory tract are not then so prevalent 
and the treatment is less likely to be interrupted Similarly, a persistent 
winter cough due to postnasal discharge in a child or an adult may be 
relieved when the lymphoid tissue of the nasopharynx is irradiated^® 


EXAMINATION OF THE PATIENT 


After the nasal mucosa has been thoroughly shrunken and moderately 
anesthetized, the nasal passages are inspected with reflected light The 
examiner should identify and investigate the various deep structures by 
palpating gently with a tightly wound applicator and by fixing his gaze 
on the posterior wall of the nasopharynx at the level of the floor of the 
nose and requesting the patient to swallow This act will bring the 
posterior surface of the soft palate into view if large adenoids or other 
growths do not retard the elevation of the palate 

When the throat is examined, granular pharyngitis and the lower 
portion of lateral pharyngeal bands may be observed The postnasal 
mirror examination gives a satisfactory view of the nasopharynx if the 
patient is cooperative and can breathe through his nose when his mouth 
IS open, thus suspending the soft palate far forward 

After mucopus has been aspirated from the floor of the nose, the 
electric pharyngoscope is passed along the floor of the nose to the naso- 
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phaiynx If the patient keeps his mouth closed and breathes through 
his nose, the soft palate is relaxed and a rapid, thorough inspection of 
the nasopharynx can be made By passing the pharyngoscope through 
a hole in a gauze square or paper towel the examiner affords some 
protection for himself 

The ears should be carefully examined for increased prominence of 
the short process and handle of the malleus, with foreshortening of the 
handle, prominent folds to each side of the short process and a diffuse 
light reflex Sharpnell’s membrane is often greatly retracted There 
may be opacity and dulness of the drum membranes Hearing tests 
should include the Weber, Schwabach and Rinne tests with tuning forks, 
and an audiogram should be made before the beginning of the radium 
treatments and, again, eight weeks after the last treatment 


Table 2 — Dtstnbuhon of Patients According to Results of Radium Therapy 



Duration of Treatment 


8% Min 

12 Min 


No 

% ’ 

' No 

% ■ 

Recurrent central adenoids disappeared 

20 

91 

5 

100 

Heanng improved to practical level 

4 

67 

12 

100 

Hearing Improved, but not to practical level 

2 

28 



Tubal tonsil disappeared 

2 

100 

15 

100 

Obronie otorrhea relieved 

5 

62 

1 

20 

Lateral pharyngeal bands disappeared 

1 

14 

1 

25 

Flat, smooth lateral bands in oropharynx 

6 

86 

3 

75 

Granular pharyngitis disappeared 

3 

60 

5 

60 

Granular pharyngitis persisted m oropharynx 

2 

40 

5 

60 

Postnasal discharge relieved 

3 

75 

4 

80 

No adenoid tissue observed after adenotonsiliectomj 

2 

ICO 

2 

100 

No recurrence of suppurative otitis media 

No change in symptoms, but lymphoid tissue disappeared 

2 

100 



Otorrhea continued 

3 


4 


Postnasal discharge continued 

1 


1 


Hearing unchanged 

1 




Reactions 

1 


2 


Surgical adenoidectomy advised 

1 

2 





Large masses of adenoid tissue may be palpated, with the finger of 
the examiner sweeping about the nasopharynx through the mouth 
while simultaneous pressure is exerted through the cheek to prevent the 
patient from biting down on the examiner’s finger A single lateral 
roentgenogram of the pharyngeal area will show the size and encroach- 
ment on the breathing space of an adenoid mass 

Examination of a child 6 months to 6 years of age is difficult How- 
ever, all children who have not had an adenoidectomy have lymphoid 
tissue in the nasopharynx When this is removed surgically, the naso- 

17 Kline, O R Importance of Pathologic Conditions in the Nasopharynx to 
the Otolaryngologist, Arch Otolaryng 41 140 (Feb) 1945 

18 Pancoast, H K , Pendergrass, E P, and Schaeffer, J P The Head and 

Neck in Roentgen Diagnosis, Springfield, 111 , Charles C Thomas, Publisher, 
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pharynx can be adequately inspected by passing urethral rubber catheters 
through the nose to elevate the soft palate A Yankauer pharyngeal 
speculum or a Love palate retractor may be used If the history indicates 
obstruction to the eustachian tubes, recurrent colds with postnasal dis- 
charge 01 asthmatic bronchitis, the adenoidectomy should be followed by 
three radium treatments at two week intervals, the course beginning two 
weeks after the operation Other children may be immobilized by 
wrapping them in a sheet in the recumbent position, lightly anesthetizing 
the nasal passages with tetracaine hydrochloride applied topically and 
passing the nasopharyngoscope 

I do not feel that the first radium treatment should be given on 
the operating table at the time of adenoidectomy because of (1) the 
technical difficulties of administering the treatment with the patient under 
general anesthesia without unduly exposing the anesthetist to the radium 
radiation, and (2) the edematous reaction produced by the irradiation 
therapy, which would aggravate the postoperation reaction 

TECHNIC OF THERAPY 

1 The nasal mucous membrane is anesthetized with 2 per cent tetracaine 
hydrochloride solution 

2 After the radium applicator is removed from the lead cylinder, the applicator 
IS washed in running water 

3 With the patient recumbent, the applicator is passed along the floor of the 
nasal passageway to the posterior pharyngeal wall The head of the patient is 
turned so that the weight of the handle 'of the applicator causes the opposite end 
to come into close proximity with the orifice of the eustachian tube The application 
of the radium is timed for exactly twelve minutes by means of the alarm clock 
timer used in the dark room technic of roentgenography 

4 The applicator is then moved to the other side of the nose and the head 
of the patient rotated to the other side, so that the radium tip of the applicator 
comes in close proximity with the eustachian orifice This application is likewise 
timed for twelve minutes 

5 After each insertion of the applicator, the operator goes to another room 
The mother of the child may stay with the patient Distance is the best pro- 
tection from the accumulative effect of the radiation Lead apron and gloves give 
the operator some protection Three millimeters of rubber absorb about 75 
per cent of the beta rays The gamma rays penetrate the rubber 

d Mucus adhering to the applicator is removed with a brush on a long handle 
by laying a hand scrubbing brush on the sink and working the applicator 
t rough the bristles, holding the applicator by the milled handle on the end 
istant to the radium capsule The operator must not hold the brush on the 
With his hand when he is working the applicator through the brush He 
|nust never clean the radium capsule with an alcohol-saturated sponge held by 
ngers, even though he is wearing lead rubber gloves 

at 1^ applicator is quickly returned to its lead cylinder, where it is stored 
cast twenty feet (6 meters) from where personnel are working 

each ^PPkcation is repeated every two weeks for three treatments At 
^ visit the patient is reexamined for evidences of nasopharyngitis and the 
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effect of the previous treatment Two months after the last treatment audiograms 
are taken to determine the effect of the therapy Only in exceptional circumstances, 
and on the advice of a radiologist, is a second course of treatment given within 
SIX months after completion of the first course 

9 If acute nasopharyngitis is present, no radiation is given If mild or chronic 
nasopharyngitis is present, the radiation is given six minutes to each side and 
the treatment repeated in seven days After three weeks, if the nasopharyngitis 
persists, the same treatment (six minutes’ irradiation to each side) is given and 
repeated in seven days Three weeks later a final treatment of twelve minutes’ 
irradiation to each side is given 

PERSONAL OBSERVATIONS 

During the year Feb 1, 1947 to Feb 1, 1948, 74 patients were given 
radium treatments at the Gill Memorial Eye, Ear and Throat Hospital , 
they were divided into two treatment groups, as follows 

Forty-one patients were treated by placing the monel metal® applica- 
tor containing 50 mg radium sulfate eight and one-half minutes to each 
side of the nasophar 3 mx Of these 41 patients, 35 were given three 
treatments at two week intervals, 6 patients had but one treatment and 
did not complete their series A total of 111 treatments were given to 
patients in this eight and one-half minute group 

Thirty-three patients were treated by placing the same applicator to 
each side of the nasopharynx for twelve minutes Of these 33 patients, 
23 were given three treatments at two week intervals , 9 patients began 
their series but still have treatments to undergo, and 1 patient inter- 
rupted his series A total of eighty-eight treatments were given in this 
twelve minute group 

Since radiation therapy produces results only over relatively long 
periods, it is difficult to evaluate the results of a one year study The 
results recorded in this study are based on (1) the subjective improve- 
ment of symptoms, (2) the objective observance of the disappearance of 
the lymphoid tissue which had been noticed before the radium was 
administered and (3) the results of audiometric hearing tests in cases 
of defective hearing 

Nineteen patients were treated for defective hearing associated with 
lymphoid tissue in the nasopharynx Seven of these patients had three 
irradiations of eight and one-half minutes to each side of the nasopharynx, 
resulting in improvement of hearing to a practical level in 4 patients (57 
per cent), improvement, but not to a practical level, in 2 patients (28 
per cent) and no change in 1 patient, 12 patients had three irradiations 
of twelve minutes each to each side of the nasopharynx, and all (100 
per cent) had their hearing restored to a practical level 

Thirteen patients had chronic otorrhea with lymphoid tissue in the 
nasopharynx 8 patients had the shorter irradiation (eight and one-half 
minutes), m 5, or 62 per cent, of whom dry ears were observed eight 
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weeks after the last irradiation, 5 patients had the longer irradiation 
(twelve minutes to each side), only 1, or 20 per cent, of whom had dry 
ears eight weeks after irradiation 

Twenty-seven patients were treated for recurrent central adenoids 
Of the 22 patients having the shorter irradiation (eight and one-half min- 
utes to each side), 20, or 91 per cent, had no adenoid tissue eight weeks 
after irradiation, and 2, or 9 per cent, had to have a surgical adenoidec- 
tomy because the mass was large on follow-up examination, 5 patients 
had the longer irradiation (twelve minutes to each side), and all (100 
per cent) showed absence of the adenoid tissue on the follow-up examina- 
tion 

Eleven patients were treated for lateral pharyngeal bands Two 
types of results were observed (1) disappearance of the bands, in 
a very few patients, and (2) persistence of smooth, flat lateral bands 
in the oropharynx below the soft palate The granular and cryptic 
appearance of the bands was not observed at the follow-up treatment 
However, a few patients with residual flat, smooth oropharyngeal bands 
did suffer from sore throat Of the 7 patients who were given the shorter 
therapy (eight and one-half minutes to each side), 6 or eighty-five per 
cent, had the smooth, flat oropharyngeal bands at the eight week post- 
irradiation examination, and only 1, or 14 per cent, showed no lateral 
band Of the 4 patients who were given the longer therapy (twelve 
minutes to each side) 3, or 75 per cent, had the residual, smooth oropha- 
ryngeal bands, and 1, or 25 per cent, had no lateral band 

Fifteen patients were treated for granulai pharyngitis Of the 5 
patients given the shorter radiation treatment (eight and one-half 
minutes to each side) 3, or 60 per cent, showed no granular pharyngitis, 
and 2, or 40 per cent, had oropharyngeal granular pharyngitis similar 
to the condition of the lateral bands Of the 10 patients given the 
longer treatment (twelve minutes to each side), 5, or 50 per cent, had 
no granular pharyngitis, and 5, or 50 per cent, showed the residual 
granular oropharyngitis 

Seventeen patients had adenoid tissue in or about the orifice of the 
eustachian tube All these patients (100 per cent) showed no lymphoid 
tissue when examined eight weeks after the last treatment 

Nine patients had a postnasal discharge associated with lymphoid 
tissue in the nasopharynx Four patients were given the shorter treat- 
ment (eight and one-half minutes to each side) , of these, 3, or 75 per cent, 
reported that they had had complete relief, in the other patient the 
ymphold tissue disappeared, but the discharge persisted at the follow-up 
examination Five patients had the longer irradiation (twelve minutes 
0 each side) , of these, 4 (80 per cent) reported complete relief of 
symptoms, and the other patient did not complete his senes of treat- 
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Two patients had the shorter irradiation (eight and one-half minutes 
to each side), and 2 patients had the longer irradiation (twelve minutes 
to each side) after adenoidectomy and tonsillectomy because excessive 
adenoid tissue was observed at the time of operation or because the 
history revealed recurrent colds or recurrent otitis media At the time 
of this report, no recurrent adenoid tissue has been observed in any 
of these patierits 

In only 1 patient, or 2 per cent, did a reaction appear to the shorter 
irradiation (eight and one-half minutes to each side), and 2 patients, 
or 6 per cent, showed reactions to the longer treatment (twelve minutes 
to each side) These reactions consisted of nasal stuffiness, aural 
stuffiness and sore throat 

SUMMARY 

The rays emitted by the Army type 50 mg radium sulfate naso- 
pharyngeal applicator are used to destroy hypertrophic lymphoid tissue 
in the nasopharynx The selective action of the beta rays on lymphoid 
tissue stops cellular mitosis at the time of treatment 

In selected cases, removal of the hypertrophic lymphoid tissue pre- 
vents or cures impaired hearing, recurrent nasopharyngitis, aural stuffi- 
ness and otorrhea 

A comparison of a short series of patients treated by placing the 
applicator eight and one-half minutes to each side of the nasopharynx 
with a similar series of patients treated by placing the applicator twelve 
minutes to each side of the nasopharynx shows that the longer treatment 
removes lymphoid tissue safely and more effectively 

130 Seventh Street 
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C EREBELLAR abscess is apparently a rare complication of otitis 
media Only 6 patients with this lesion have been encountered 
at the Mayo Clinic during the last ten years Meltzer ^ reported only 
2 encountered during an eleven year period at the Massachusetts Eye 
an^ Ear Infirmary Courville and Nielsen ^ found only 12 cerebellar 
abscesses in a review of the results of 10,000 necropsies covering a 
fifteen year period Despite its infrequent occurrence, this condition 
occasionally presents itself and knowledge of its various aspects is 
important 

The routes by which infection may spread from the middle ear 
and the cells of the mastoid process are conducive to the formation of 
supratentorial or infratentorial abscesses of the brain As pointed out 
by Brunner,® Atkinson ^ and others, there are four possible pathways 
1 The lateral sinus may become thrombosed as a result of being m 
direct contact with infected cells of the mastoid process Perisinus 
abscess or localized meningitis may follow, from which m turn infection 
may extend either directly to the brain along a thrombosed vein by way 
of a perivascular space or by penetration of the dura in an area 
of pressure necrosis 2 The numerous connections of the veins, 


From the Section on Neurologic Surgery, Mayo Clinic (Dr Uihlein, and 
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laterally placed in the posterior fossa, enable the infection to reach 
adjacent portions of the brain both from the lateral sinus and directly 
from the cells of the mastoid process or the petrous portion of the 
temporal bone 3 A frequent course is that by way of Trautmann’s 
triangle From the labyrinth the infection may reach the cerebellum 
by local destruction of bone or by passing along the aqueduct of the 
cochlea or the endolymphatic duct 4 Infection has been known to 
follow the course of the fallopian canal, but this is most unusual 

Chronic suppurative otitis media is generally considered the prin- 
cipal etiologic agent m the formation of cerebellar abscess Kopetzky ® 
stated that in 85 per cent of cases otogenic cerebellar abscess is due 
to chronic infection of the ear Asherson ® in a review of English 
literature stated that in 33 of 41 cases of abscess of the cerebellar 
lobe the lesion was secondary to chronic otorrhea and that in 8 it 
was secondary to acute otorrhea In 4 of the 6 cases reported in this 
paper abscess of the cerebellar lobe followed chronic infection of the 
middle ear On the other hand, Brunner,® Wilkins,’^ Schreiber ® and 
others have reported cerebellar abscess arising secondary to acute otitis 
media m a much higher percentage of cases than we have 

Although numerous controversial aspects exist in regard to the 
management of cerebellar abscess, these will not be discussed here 
It IS generally agreed that since the vast majority of cerebellar abscesses 
are otogenic, the primary focus of infection must be removed Close 
cooperation of the otologist and the neurosurgeon is desirable whenever 
this association is feasible Factors involved in given cases will 
determine the nature of the surgical intervention if such intervention 
IS indicated In Wilkins’ series,^ mastoidectomy was performed before, 
at the time of, and in some cases after, drainage of the cerebellar 
abscess In our series it was performed both during and after drainage 
of the abscess The optimal time of operation is when encapsulation 
has occurred The route of approach should be through the mastoid 
portion of the temporal bone when the adjacent portion of the dura is 
eroded However, a surgical approach through a clean field is indicated 
if a definite preformed pathway is not encountered Successful results 

5 Kopetzky, S J Surgery of the Ear, New York, Thos Nelson & Sons, 
1947, pp 84-89 

6 Asherson, N The Otogenic Cerebellar Abscess, with Special Reference 
to the Posterior Fossa Cerebrospinal Fluid Syndrome, J Laryng & Otol 57 129- 
156 (March) 1942 

7 Wilkins, H Cerebellar Abscess Review of Cases, South M J 33 605- 
610 (June) 1940 

8 Schreiber, F Cerebellar Abscesses of Otitic Origin in Nine Children 
Eight Recoveries After Cannulation, Ann Surg 114 330-335 (Sept ) 1941 
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have been obtained by either approach, however, as indicated by the 
reports of Atkinson,^ Wilkins,^ Schreiber,® Howie,® Lewy and others 
Recently, radical treatment of cerebral abscess has received more 
emphasis than the conservative type previously used, as reported by 
MacCarty and Griffin and others It consists of craniotomy, extir- 
pation of ragged, friable walls of the abscess and of necrotic brain 
tissue, and primary closure without drainage Adequate amounts of 
sulfadiazine and penicillin must be administered before and after opera- 
tion The last patient m our series successfully underwent radical 
removal of a cerebral abscess performed by one of us (A U ) 

The prognosis of cerebellar abscess secondary to otitis media under 
treatment should be more favorable than some of the literature would 
indicate Without surgical treatment the condition is 100 per cent 
fatal Even with such treatment, some clinics have reported a mortality 
rate of almost 100 per cent Brunner reported a mortality rate of 
85 per cent in his group of 13 cases Yaskm had fatalities in 3 of 
4 cases Shuster reported 5 recoveries in 1 1 cases of abscess of 
the cerebellar lobe Asherson reviewed the postoperative results in 
70 cases of abscess of a cerebellar lobe over a twenty year period ( 1920 
to 1940) He found that 41 patients (59 per cent) had recovered 
and 29 (41 per cent) had died Schreiber reported recovery of 
children in 8 of his 9 cases Both of Meltzer’s patients recovered 
Low mortality rates have also been reported by Wilkins, Atkinson and 
others In 4 of 6 cases reported in the present article the patient 
recovered The 2 patients who died were critically ill at the time of 
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their admission and failed to rally after emergency surgical intervention 
It IS reasonable to assume that prognosis will be good if early diagnosis 
and accurate localization are combined with prompt, adequate surgical 
intervention supported by administration of penicillin and sulfonamide 
drugs 

The sulfonamide drugs and penicillin provide effective measures 
for the treatment of acute suppurative otitis media and for the preven- 
tion of its complications Experience has shown that when these thera- 
peutic agents are used judiciously the number of cases in which mas- 
toidectomy IS performed for acute involvement diminishes greatly 
With the widespread use of these agents, the cerebellar abscess will 
probably not be seen as a complication of acute otitis media as fre- 
quently as heretofore By the same reasoning, chronic otorrhea will 
develop in fewer patients who have acute otitis media 

The chronically infected ear requires good conservative treatment 
or operative care Between 1929 and 1939 Asherson treated 4,000 
patients who had chronic otorrhea In this series of consecutive cases, 
there was not a single instance in which intracranial complication was 
observed Of the 4,000 patients, 400 required mastoidectomy 

Reports follow concerning 6 patients seen at the Mayo Clinic over 
a ten year period 

REPORT OF CASES 

Case 1 — A white boy, IS years of age, was admitted to the clinic and hospi- 
talized on May 19, 1946 Two weeks prior to his admission he had complained 
of stiffness and soreness of the back of the neck Twelve days prior to admission 
he had had two episodes of emesis and generalized headache Seven days before 
admission ataxia was evident, with clumsiness of the left hand According to his 
history, chronic bilateral otitis media with intermittent periods of drainage had 
been present since the age of 2 years For one to two years prior to his admis- 
sion there had been yellowish purulent drainage almost daily from one or both 
ears Otherwise his general condition was essentially normal 

At the time of the patient’s admission there was a watery, greenish, slightly 
odorous fluid being discharged from the left ear A large perforation was 
located posteriorly in the left ear drum, from which the discharge came A mod- 
erate degree of conduction deafness was noted A small amount of fluid was 
being discharged from an attic perforation in the right ear Neurologic examina- 
tion revealed definite ataxia on the left and definite incoordination of movement 
of the left upper and lower extremities There was some weakness of the fingers 
of the left hand on flexion and mobility Romberg’s sign was positive to the 
left 

The patient had horizontal nystagmus in the right eye, grade 1, and in the 
left eye, grade 2 to 3 (gradmg was on the basis of 1 to 4, 1 being the least and 4 
the greatest degree) There was also vertical nystagmus The results of a fundu- 
scopic examination were essentially negative, edema was not visible, but there 
was thickening at the poles The visual fields were essentially normal Roent- 
genograms of the mastoid processes revealed evidence of a destructive lesion on 
the right and destruction of the mastoid portion of the temporal bone on the left. 
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which involved the antrum tympanicum and the posterior superior portion of the 
temporal bone The roentgenologist felt that there was an extensive area of cellular 
destruction with apparent involvement of the tegmen mastoides-tympamcum It was 
the impression of one of us (O E H ) that the lesion could easily be asso- 
ciated with an epidural abscess 

Urinalysis revealed albuminuria, grade 2, and a few erythrocytes and pus cells , 
the leukocyte count was 11,600 per cubic millimeter of blood . 

A neurosurgical consultation was held on May 24 The patient received 
penicillin and supportive treatment before operation Sulfadiazine was given pre- 
operatively, 75 grams (5 Gm ) a day, from May 24 to May 27 There was some 
discussion as to whether operative treatment of the mastoid process should pre- 
cede an exploration for cerebellar abscess, but, because of the ataxia and the 
headache, it was decided to explore first * 

On May 28 suboccipital craniotomy was carried out on the left side An 
abscess 3 cm in diameter or larger was encountered in the left cerebellar lobe, 
and about 1 ounce (29 S cc ) of thick, greenish yellow pus was removed The 
wound was irrigated with a saline solution and penicillin, and the abscess was 
drained by means of a rubber tube Fifty thousand Oxford units of penicillin was 
injected 

The patient’s convalescence was uneventful He received a total of 200,000 
Oxford units of penicillin intramuscularly daily from May 24 to June 3 On 
the ninth postoperative day, June S, radical mastoidectomy was performed on the 
left for suppurative chronic otitis media with mastoiditis and cholesteatoma On 
resection of the mastoid cavity, the dura was exposed on either side of the 
superior petrosal sinus, and evidence that the infection had directly penetrated 
through the dura on this level made clear the source of the abscess of the brain 
The patient responded well to the operation Penicillin was administered intra- 
muscularly for five days postoperatively 

On July 17, radical mastoidectomy was carried out on the right side by the 
anterior auricular approach The cavity of the middle ear was completely filled 
with cholesteatoma, and there was beginning caries of the ossicles Convales- 
cence was uneventful after the second mastoidectomy The drainage, which was 
considerable, gradually cleared The drainage tube was removed from the site 
of the cerebellar abscess on the left side on the fifteenth postoperative day The 
wound healed without further complication or dramge 

A postoperative neurologic examination did not reveal headache, dizziness or 
ataxia A slight degree of diplopia persisted, but coordination had improved 
markedly The patient was dismissed on October 26 On reexamination, Feb 
8, 1947, he was found to be making satisfactory progress He returned for reex- 
amination at intervals and was last seen March 1, 1948 At that time residual 
manifestations of his neurologic deficit were not noted, and both mastoid cavities 
were clean and dry 


Case 2 A white boy, 17 years of age, was admitted to the clinic on April 
I 1938 One month prior to his admission he had influenza complicated with 
pneumonia His symptoms included earache, fever, cough, delirium, diarrhea, 
emesis and urinary incontinence He recovered rapidly and was feeling well until 
wo weeks before he was admitted to the hospital, when he complained of earache 
on the left side The ear drained spontaneously, and the accompanying symptoms 
were malaise and excessive fatigability These symptoms persisted until Apnl 
attack of projectile vomiting, and severe occipital headaches 

P alized ,His condition continued downward 
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On his admission the patient’s temperature was 988 F , his pulse rate was 
72 beats per minute and his respiratory rate 22 per minute 

He responded with difficulty during physical examination and was unable to 
stand Nuchal rigidity was not evident Purulent exudate was present in the 
left auditory canal, and slight edema of the left optic disk was noted 

A spinal tap was done, and the fluid which was obtained was slightly opaque 
It contained 145 lymphocytes and 95 polymorphonuclear cells per cubic millimeter 
The sedimentation rate of erythrocytes was 75 mm in one hour, leukocytes 
numbered 11,000 and erythrocytes 4,360,000 per cubic millimeter of blood 

The otologist reported pulsating, creamy yellow pus in the left external audi- 
tory canal The superior and posterior walls of the canal were drooping, and a 
roentgenogram of the left mastoid process showed cloudiness with evidence of 
destruction of the cell wall and a possible break in the tegmen mastoides- 
tympanicum A diagnosis of suppurative mastoiditis was made Material obtained 
from the ear later and cultured was reported as growing Streptococcus haemolyticus 
and Micrococcus 

A neurologic examination made several hours after the patient’s admission 
revealed nuchal rigidity and bilateral Babinski signs An absecess of the cere- 
bellum was suspected 

The next day the patient was more responsive and cooperative Early weak- 
ness of muscles of the face was apparent on the right (the right corner of the 
mouth was lower than the left) Definite grasping weakness was not evident, 
but incoordination of the upper extremities, which seemed out of proportion to 
the general weakness of the patient, was present and was more evident on the 
right than on the left Nystagmus was marked The right knee jerk was more 
active than on the left, and the Babinski signs were positive bilaterally 

Despite the absence of definite localizing signs, exploration of the left tem- 
poral and left cerebellar lobe was decided on as the procedure of choice since 
the patient’s condition continued to become worse 

The patient was comatose when brought to the operating room on April 30 
He thrashed so that administration of a local anesthetic with the patient m a 
prone position was unsuccessful and pentothal sodium® was administered by the 
intravenous route A burr hole was made in the temporal region on the left, and 
the lobe was explored No abscess was encountered and the wound was closed 
A straight incision was then made in the suboccipital region and on exploration 
of the left cerebellar lobe a mushy mass was encountered from which thick, green- 
ish yellow pus escaped This lesion had no true capsule The meninges were 
sutured to the cortex and then sealed off with an electrosurgical unit The abscess 
was opened wide and the ends of two pieces of rubber tubing were placed in the 
depths of the abscess A strip of gauze was packed loosely around the tubes, 
and the wound was closed 

Immediately on return to his room, the patient died 

The bacteriologists reported that Str haemolyticus was present in both the 
abscess and the brain tissue 

Case 3 — ^An unmarried white man, 48 years of age, was admitted to the hos- 
pital on March 25, 1940 The relatives gave a history of chronic otitis media of the 
left ear which had been present for approximately ten years prior to his admission 
They related that one year previous to his admission he had suffered pain in the 
left ear which was accompanied by a discharge and by dizziness The labyrinth 
of the left ear was reported “dead” at that time The left ear, which drained 
intermittently, had been dry for three months prior to the admission of the 
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patient He had had influenza six weeks before admission, and three weeks 
later he had suffered severe pain behind the left eye and in the back of the head 
and neck The pain persisted to a variable degree At that time complete facial 
paralysis of the peripheral type occurred on the left side with nuchal rigidity 
The facial paralysis gradually diminished 

Physical examination revealed a critically ill patient in a comatose state His 
temperature was 99 F , pulse rate, 108 beats per minute, and respirations, 20 per 
minute His blood pressure was 168 mm of mercury systolic and 98 diastolic 
Both tympanic membranes were scarred but discharge of the ears was not present 
and neither was there any swelling in the region of the mastoid portion of the 
temporal bone Nystagmus was present m all directions, the pupils were dilated 
and fixed Paralysis of the sixth and seventh cranial nerves was present on the 
left, and there was mild facial weakness on that side Kernig’s sign was marked, 
and nuchal rigidity was present, all reflexes were hyperactive 

Results of the caloric test showed a “dead” labyrinth on the left The leuko- 
cyte count was 13,750 and the erythrocyte count 4,450,000 per cubic millimeter 
of blood 

The pressure of the cerebrospinal fluid was 33 cm of water , the fluid was 
cloudy and showed 3,600 polymorphonuclear cells per cubic millimeter Roent- 
genograms of the mastoid process showed evidence of complete sclerosis bilater- 
ally A diagnosis of suppurative labyrinthitis, petrositis and leptomeningitis 
was“ made An emergency operation was performed the same afternoon 

It was found that a large cholesteatoma had destroyed about 2 cm of the 
facial canal and had eroded the horizontal (semicircular) canal This was filled 
with a brownish substance A Newman type of labyrmthectomy was performed, 
and the labyrinth was found to be filled with thick pus and granulation tissue 
With the uncovering of the internal acoustic meatus, a mass of thick pus was 
discovered, and further investigation revealed that the entire posterior surface 
of the petrous apex had been destroyed The remaining part of the petrous 
apex was filled with pus which communicated with a large destroyed area on 
the dura and the adjacent surface of the left lobe of the cerebellum A cavity 
approximately the size of a large hen’s egg was found in the left cerebellar 
lobe 

The patient received a transfusion of 500 cc of blood while on the operating 
table Also, 300 cc of a solution of sulfanilamide was administered intra- 
venously during the operation , immediately after operation 400 cc of the sul- 
fanilamide solution was administered subcutaneously 

The patient never regained consciousness after the operation and died at 3 
a m , March 26 Organisms were not cultured from the blood or the cerebro- 
spinal fluid The pus encountered during the operation was not cultured 

Case 4 — A married white woman, 49 years of age, was first seen at the 
clinic on April 30, 1940 She gave a history of intermittent discharge of both 
ears which had been noted since 1930 In 1938 she noted unusual shifting 
pains in her head, which were present almost continuously but which were more 
intense at night In 1939, radical mastoidectomy was performed elsewhere on the 
left side According to the patient, she had pain in the left temporal region 
or the next seven or eight months During this period, a purulent fluid drained 
unti some sequestrated bone was removed In the latter part of 1939 an unusual 
crackling noise” occurred in the occipital area, it occasionally recurred and 
a er ecame constant Approximately two weeks before her admission, inter- 



436 


ARCHIVES OF OTOLARYNGOLOGY 


mittent drawing pains of both temporal areas began to extend posteriorly and to 
the top of the head The patient also talked vaguely of other symptoms refer- 
able to the head 

Physical examination did not reveal any abnormalities except diffuse bilateral 
external otitis, which responded well to local therapy Neurologic examination 
gave normal results Later in the year (August 14) a psychiatrist evaluated the 
patient’s condition as a mild compulsion-obsession state After this had been dis- 
cussed with her and her husband, she was dismissed She returned for observa- 
tion on Oct 29, 1942 and said that since she was last observed at the clinic 
there had been an occasional flareup of an inflammatory process which involved 
the external canal of the left ear and the mastoid area This had responded well 
to local applications of heat and oral administration of sulfadiazine She had 
also been under observation at a university hospital because of the multiple 
symptoms referable to the head There the left carotid artery had been ligated 
m an attempt to relieve her of the unusual noises in her head 

Physical examination revealed rough and somewhat thickened skin over the 
left auricle and external auditory canal The wall of the canal was noted to 
be pouting and had a defect which led into the mastoidectomy cavity The ear 
was dry Radical mastoidectomy was recommended The dermatologic diagnosis 
of the cutaneous condition pertaining to the ear was chronic erysipelas Oral 
administration of sulfadiazine was recommended before and after the operation 
The patient was hospitalized on October 30, and IS grains (1 Gm ) of sulfa- 
diazine was administered every four hours before operation 

The patient was operated on November 2 It was evident that at the previous 
mastoidectomy the tegmen mastoides-tympanicurn and the cerebellum were uncov- 
ered Dense adhesions were present Over the left cerebellar lobe there was a 
defect in the bone The area of the defect was explored with the index finger and 
found to communicate with the cerebellar lobe A cholesteatoma was found in 
the region of the middle ear and the attic It was thought that an abscess was 
present, but no pus was encountered A radical operation was performed A 
Penrose drain was inserted into the cerebellum, and a petrolatum gauze pack 
was placed in the middle ear 

The administration of 15 grains (1 Gm ) of sulfadiazine every four hours was 
continued for five days after operation The petrolatum pack was removed on 
the third postoperative day The Penrose dram was partially removed on the fifth 
postoperative day and completely removed on the seventh day The hospital dis- 
missal note, on November 9, recorded that only a small amount of purulent matter 
was being discharged from the ear There was no evidence of erysipelas 

On November 21 the patient stated that she felt “very well” The posterior 
wound which led into the cerebellum was practically closed and the aural dis- 
charge was scant 

On Feb 23, 1943 the patient returned because of other symptoms, unrelated to 
those of which she formerly complained The unusual sensations and noises 
formerly occurring in her head were not present The cavity which resulted from 
the radical operation on the ear appeared in excellent condition 

Case S — A white man, 26 years of age, known to be diabetic, was hospitalized 
on Feb 13, 1938 At the time of his admission he stated that he had been well 
until about Feb 1, 1938, when he had a "cold ” Subsequently an earache developed 
in his left ear The left ear drained for about one week, but there was no drain- 
age thereafter 
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According to his history, the patient had registered at the clinic two years 
previously because of earache which had developed on the left side following an 
infection of the upper respiratory tract At that time the patient was found to 
have nerve deafness as well as facial paralysis on the left side A diagnosis of 
herpes zoster oticus was made At that time he was also found to have moder- 
ately severe diabetes, which could he controlled with insulin 

About one week before he was admitted to the hospital, on February 13, the 
patient complained of headache, and the family noticed that he seemed drowsy 
He was admitted to a hospital in his home town There the patient continued to 
be drowsy, became nauseated and vomited on occasions, and became incontinent 
on several occasions His parents stated that he had had a chill prior to entering 
the hospital at home 

On being admitted to the hospital here, the patient was found to be markedly 
dehydrated He was stuporous but could be aroused The oral temperature was 
99 F , the pulse rate, 72, the respiratory rate, 18 He had a well healed post- 
mastoidectomy cavity on the right Mastoid tenderness was not present on the 
left, and the external auditory canal was dry There appeared to be a healed 
perforation of the ear drum with fulness of the peripheral part of the posterior 
wall and slight redness Evidence of facial wealmess was not present However, 
conduction deafness was marked on the left 

Neurologic examination revealed nuchal rigidity of moderate seventy The 
Babinski sign was positive on the left, and there was incoordination on the left 
There was coarse nystagmus in all directions Choked optic disks were not 
revealed by funduscopic examination, although there was a suggestion of early 
edema of the nerve heads Most of the neurologic signs seemed to indicate a 
lesion of the brain stem on the left The blood sugar determinations and the 
carbon dioxide-combining power of the blood were normal The leukocytes num- 
bered 11,600 per cubic millimeter of blood Other laboratory procedures indicated 
normal conditions except for slight glycosuria Increase of the pressure or of the 
number of cells in the cerebrospinal fluid was not evident 

The patient was observed for twenty-four hours, the stupor became more pro- 
found than on his admission and it was more difficult to arouse him An 
emergency suboccipital craniotomy was earned out on the left side on February 
14, and a large abscess of the cerebellar lobe was encountered and drained A 
culture of the pus revealed Str haemolyticus 

The patient’s convalescence was satisfactory He was dismissed from the hos- 
pital on March 16 The wound had healed, and the diabetes was under control He 
returned for reexamination in January 1943 There had been no recurrence of 
symptoms referable to the abscess of the brain 

Case 6 — A white youth, 17 years of age, was admitted to the clinic on Aug 
25, 1947 He complained chiefly of headache and drowsiness According to his 
history, he had frequently had earache, first on one side and then on the other, 
since the age of 3 He apparently did well until Aug 2, 1947, when pain devel- 
oped in the left ear Apparently the last attack of earache prior to this episode 
occurred four years previously There was no history of chills or fever, and the 
earache gradually subsided 

^ patient had a sudden severe headache which persisted 
ro bing pains began to develop m the back of the head and in the neck Since 
arSf complained of nausea and vomiting One week prior to being 

' e to the hospital here, he began to complain of numbness and paresthesias 
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of the left arm, hand and leg There had also been some dimness of vision, and 
for three weeks prior to his admission he had been receiving penicillin On 
examination he was found to be rather drowsy He complained of headaches and 
exhibited definite weakness of the left arm and leg Bradycardia was present, 
the patient was dehydrated 

Neurologic examination showed weakness of the left upper and lower extremi- 
ties with definite signs of incoordination, more pronounced in the upper than 
in the lower extremity Nystagmus was present in all directions Funduscopic 
examination showed choking of the optic disks of 3 diopters, with hemorrhages 
The visual fields were grossly normal All signs and symptoms indicated a 
cerebral lesion on the left Roentgenograms of the skull did not show any 
abnormality 

On August 26, suboccipital craniotomy was carried out on the left side, and 
the contents of a large abscess of the left cerebellar lobe were evacuated and 
the capsule of the abscess was enucleated A catheter was inserted into the 
cavity from which the wall of the abscess had been removed Approximately 1 
ounce of straw-colored fluid was aspirated from the abscess It was watery and 
looked similar to the fluid obtained from a cystic astrocytoma Culture of the 
fluid revealed no organisms Prior to the closing of the wound 100,000 Oxford 
units of penicillin was injected into the cavity Postoperatively 20,000 units was 
injected daily through the catheter In addition, the patient received 320,000 units 
intramuscularly on the basis of 20,000 units per cubic centimeter for eight days 
The catheter was removed at the end of the eighth day The patient’s convalescence 
was satisfactory, and the wound healed by primary intention 

Postoperative neurologic reexamination showed little ataxia, but the patient 
still had nystagmus and some incoordination on the left side Funduscopic exami- 
nation revealed that the bilaterally choked optic disks had receded to 2 diopters 
on the left and 1 diopter on the right It was felt that the infection of the left 
mastoid process might well act as a nidus for a recurrent abscess Examination 
of the ears revealed normal canals, but the left canal contained pus There 
was a large perforation in the posterior inferior portion of the left ear drum from 
which pus was pouring, and the residual portion of the ear drum was thick and 
red 

On October 10, radical mastoidectomy was performed on the left for acute 
hemorrhagic mastitis superimposed on chronic otitis media with cholesteatoma 
Postoperatively, the patient received 320,000 Oxford units of penicillin intramus- 
cularly daily for eleven days The mastoid cavity healed well Subsequent 
funduscopic examination revealed further reduction of the degree of papilledema 

The patient returned for reexamination on December 29 The left cavity was 
in excellent condition and completely epithelized Two to three weeks prior to 
his return the patient had had some pain in his right ear, but this had disappeared 
He has had no further recurrence of this pain, and apparently, at the time of this 
report, the abscess of the brain is not reforming 

On Feb 1, 1948, a letter from the patient asked whether he might play basket- 
ball in the approaching winter He apparently was doing well, and there was no 
further correspondence with him 


SUMMARY 

Otogenic cerebellar abscess is very rare Sulfonamide drugs and 
penicillin properly utilized have markedly reduced the complications of 
acute suppurative otitis media 
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In the management of a cerebellar abscess of otitic origin, close 
cooperation between the otologist and the neurosurgeon is highly 
desirable Since the abscess is otogenic, it is important to remove the 
primary focus either before, in conjunction with, or after, radical surgical 
treatment of the abscess 

The prognosis will be good when early diagnosis and accurate 
localization are followed by prompt and adequate surgical treatment 
and by administration of sulfonamide drugs and penicillin 

The administration of sulfonamide drugs and penicillin combined 
with radical surgical procedures on the brain and mastoid portion of 
the temporal bone promises to reduce further the morbidity and mor- 
tality which result from cerebellar abscess secondary to otitis media 



TINNITUS AURIUM IN OTOSCLEROSIS 


MAURICE SALTZMAN, MD 

AND 

MATTHEW S ERSNER, MD 
PHILADELPHIA 

T innitus aunum when it occurs m otosclerosis has unique 
features It is constantly present in the active stage of the disease, 
and It disappears when the air conduction threshold reaches the 60-90 
decibel loss level In the presence of intact cochlear function, indicated by 
good bone conduction, the dependence of the head noises on a certain 
level of air conduction seems to suggest an extraneous origin of the 
tinnitus The disease is almost always bilateral, but one side is involved 
to a greater degree than the other, and frequently the tinnitus is referred 
to one ear only On the assumption that a “trigger sound” from the 
outside initiates the tinnitus, the localization of the sound to one side of 
the head may be explained by the Stenger phenomenon The bram 
shifts the position of the sound toward the ear m which it is heard louder 
Chart 1 presents the audiograms of otosclerotic patients with good 
bone conduction In the first patient (A) there had been tinnitus in 
one ear or the other in the early stages of the disease, but during the 
past ten years the head noises disappeared In the second patient (B) 
the right ear was the seat of the head noises for a very long time During 
the year 1943, the tinnitus shifted from the right ear to the left ear 
suddenly At that time the patient noticed an aggravation of the deafness 
in the right ear 

When tinnitus is due to a temporary condition, such as impaction 
of cerumen or inflammation of the middle ear, the head noises disappear 
promptly on the removal of the cause In Meniere’s disease, as illus- 
trated in chart 2 A, the tinnitus ceased as soon as the patient’s deafness 
became complete It stands to reason that with the ablation of the func- 
tion of the ear the head noises must disappear, provided no cortical 
factor IS present 

Relief from head noises is frequently obtained by the use of a 
hearing aid By virtue of its masking effect, a hearing aid is useful 
in cases of tinnitus associated with deafness, according to Saltzman and 
Ersner ^ In uncomplicated otosclerosis, the audicle is of greater value, 
usually, than in any other otologic entity, as regards both deafness and 

From the Department of Otorhmology, Temple University School of 
Medicine. 

1 Saltzman, M , and Ersner, M S Laryngoscope 57 358, 1947 
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tinnitus We encountered an otosclerotic patient, however, whose head 
noise were greatly aggravated by the use of a hearing aid It appeared 
as though there might be something in the abnormal psychophysiology 
of otosclerosis that sometimes causes exaggerated sensitivity to extra- 
neous sounds 
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Chart 1 — Audiograms of patients with otosclerosis in an advanced stage 
Circles represent the right ear, crosses, the left 



Chart 2 — A, audiogram of a patient with Meniere’s syndrome, late stage 
1 audiogram of patient E W, aged SO, whose case is reported in this article 
ircies represent the right ear , crosses, the left 


REPORT OF A CASE 

Mrs E W , aged 50 years, consulted us on Aug 4, 1948 Her complaints 
were ringing of the ears and progressive deafness dating back twenty-nine 
noticed an aggravation of her symptoms following pregnancy and 
* irth Otoscopy and nasopharyngoscopy revealed no abnormality Results of 
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the Rmne test in both ears were negative, and her audiogram (fig 2B) was sugges- 
tive of otosclerosis with neural involvement The left ear was selected for the 
wearing of a hearing aid, as it was the worse ear, with a 55-75 decibel loss for the 
speech frequencies As the head noises were most severe in the left ear, it was hoped 
that the audicle would give the patient relief from tinnitus as well as an improve- 
ment in hearing However, the wearing of the hearing aid in the left ear 
had a most unfavorable effect, the patient claiming an aggravation of the head 
noises Furthermore, the patient stated that the wearing of the hearing aid 
for a few minutes caused persistence of unbearable tinnitus for several 
hours It was suspected that a psychogenic factor played a part in this 
patient’s complaints Physical examination disclosed no abnormality Her 
blood pressure was 120 systolic and 76 diastolic There were no abnormal 
spontaneous vestibular manifestations, and the Kobrak caloric test gave normal 
responses In order to divert the patient’s mind from her left ear, a mold was 
made for her right ear and she was advised to wear her hearing aid on that ear 
At present she is comfortably adjusted with the hearing aid on the right ear and 
claims to have "forgotten” her left ear 

COMMENT 

As a rule, an audiologist advises the tvearing of a hearing aid on 
the ear with a 55-75 decibel loss for the speech frequencies if the 
threshold of the other ear is at the 40-50 decibel loss level It is also 
well recognized that an otosclerotic patient is easily fitted with an 
audicle Most often tinnitus is favorably influenced by the use of a 
hearing aid In our patient the reverse was the case While a psycho- 
genic factor might have been present, it is also possible that the “open 
air circuit hum” of the hearing aid, which is well tolerated by most 
people with an impairment of hearing, might have acted as a “trigger 
sound” in the left ear of the patient From our study we feel justified 
in stating that in otosclerosis the damping power of the ear is impaired 
in respect to specific sounds and that some extraneous sounds have 
a trigger effect in the initiation of tinnitus m this otologic entity It 
might well be that the “trigger stimulus” is a vibration at the lowest 
frequency of the hearing range and that the tinnitus is a harmonic of 
that tone During a period of three years we questioned all the 
otosclerotic persons in our clinic regarding tinnitus Invariably the head 
noises disappeared as soon as the air conduction threshold reached a 
high level even though cochlear function was good as evidenced by bone 
conduction This phenomenon can be explained by the hypothesis that 
otosclerosis is characterized by an abnormality creating persisting har- 
monics from air-borne low frequency vibrations When these tones are 
not heard, owing to a rise of threshold, the harmonics, which are termed 
tinnitus clinically, are no longer created 

1923 Spruce Street 

1915 Spruce Street 
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RHINOPHYMA 
RICHARD H WEHR, MD 
SYRACUSE, N Y 

Rhinophyma is an infrequent lesion Only a few paragraphs describing this 
condition are to be found in the standard textbooks of otolaryngology 

PREDISPOSING PACTORS 

It is almost universally thought that the original condition of the skin is 
acne rosacea Synonyms frequently used are “toper’s nose,” “coppernose,” “rum 
blossom” and “brandy face” Although alcoholism is frequently a predisposing 
factor, it was stated by Tulipan ^ to be so only indirectly In his opinion, most, 
if not all, cases of rosacea are due to a deficiency of the vitamin B complex 
Acne rosacea is a chronic disease of the face characterized by hypertrophy 
and telangiectasia, often associated with acneform lesions and terminating in 
rare instances in pronounced hypertrophy of the tissues, particularly of the nose 
Early there occurs erythema, diffuse or in localized patches, which is tran- 
sient and induced or made intense by exposure to cold or heat The color of 
the skin in the affected areas varies from bright to dull red, or may be even 
purplish 

There is often an associated oily seborrhea, and the orifices of the sebaceous 
glands may be patulous or plugged with dry sebaceous secretion 

Only exceptionally the disorder progresses to what is termed the third stage 
This IS characterized by hypertrophy of the tissues, particularly of the nose 
which becomes enlarged , the glandular openings become conspicuous , oily sebor- 
rhea IS marked, and the blood vessels are increased in number and size The nose 
presents a dull red or purplish hue, which renders it conspicuous Coincidentally, 
the tissue in the immediate vicinity and on the chin may be thickened, and the 
acneform lesions of the earlier stages may be present over other portions of the 
face At times the hypertrophy produces lobulated masses, varying in size from 
that of a pea to that of a cherry In rare instances, pendulous masses are produced 
These may be limited m number or may be numerous and closely packed When 
they are highly developed, an extremely disfiguring condition results, to which the 
term rhinophyma is applied 

Eggston 2 mentioned rhinophyma under fibromas and described the condition 
as being in the nature of scar tissue or keloid formation 

Rhinophyma is not so common as the parent disorder, which by no means 
invariably tends to such extreme alteration The process may occur on the 

1 Tulipan,, L Acne Rosacea A Vitamin B Complex Deficiency, Arch Der- 
"lat & Syph 5G 589 (Nov) 1947 

2 Eggston, A A, in Nelson Loose-Leaf Living Surgery of the Nose and 
Ihroat, New York, Thos Nelson & Sons, 1946 
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forehead or the chin (Sams 3), but the nose is the site of predilection Men are 
involved much more frequently than women Ginsburg’s ^ patient was a woman 

PATHOLOGIC FEATURES OF RHINOPHYMA 

The condition usually invades the inferior and anterior parts of the nose, 
It respects the free border of the alae nasi and decreases in severity from below 
upward, rarely extending beyond the glabellar region and the lateral border of 
the nose It is characterized by irregular elevations, separated by fissures con- 
taining accumulated sebaceous masses The nose has a somewhat violet hue, 
spotted by dilated veins The soft tissues only are involved, the nasal bones, 
cartilage and nasal mucosa remaining intact 

Microscopically, one finds great hypertrophy of the sebaceous glands and 
considerable leukocytic infiltration, with many plasma cells The epidermis 
generally remains umnvolved The vessels of both the deep and the superficial 
layer of the corium are involved Inflammatoiy changes are seen about the 
enlarged vessels and sebaceous glands In some instances the hypertrophy pre- 
dominates in the fibrous connective tissue Occasionally the vessels are dilated, 
sometimes to a degree suggesting angioma 

When allowed to grow, rhinophyma can reach tremendous proportions, caus- 
ing a great, repelling disfigurement As m the case here presented, it may 
produce nasal obstruction and present a mechanical barrier to the placing of 
food in the mouth ' 

TREATMENT 

The early treatment of rhinophyma lies in the hands of the dermatologist 
Discussion here will be limited to the later treatment, after the tumor has 
progressed to considerable size and the patient anxiously seeks removal 
Mahniak,® in an excellent article, stated that treatment is far from uniform 
He presented a case in which galvanocauterization was used, followed by exten- 
sive sloughing and necrosis of both alae nasi and the tip of the nose He repaired 
the resulting nasal defect by suturing in a temporal flap 

Eminent authorities on radiotherapy agree that roentgen rays and radium 
seem to be of no real service in the treatment of rhinophyma 

Sutton and Sutton® pointed out that in the milder degrees of connective 
tissue hyperplasia either multiple scarification or electrolytic puncture often 
does good, but in advanced cases resort must be had to more drastic measures 
Reports by Grattan (1920), Maliniak® (1931), Eller® (1933) and others would 
indicate that the logical treatment is decortication This can be done easily and 

3 Sams, W M Rhinophyma, with Unusual Involvement of Chin, Arch 
Dermat & Syph 26 834 (Nov ) 1932 

4 Ginsburg, L Rhinophyma in Woman, Arch Dermat & Syph 32 468 
(Sept ) 1935 

5 Maliniak, J W Rhinophyma Its Treatment and Complications, Arch 
Otolaryng 13 270 (Feb ) 1931 

6 Sutton, R L, and Sutton, R L Jr Diseases of the Skin, ed 10, St 
Louis, C V Mosby Company, 1939, p 1439 

7 Grattan, J F Rhinophyma Cure by Plastic Operation with a Good 
Cosmetic Result, J A M A 74 1450 (May 22) 1920 

8 Eller, J J Simple Procedure for Cure of Rhinophyma, New York State 
J Med 33*741-743 (June 15) 1933 
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simply by paring off the hypertrophic masses with a razor or scalpel One must 
preserve a thin layer of subcutaneous tissue and fibrous membrane overlying the 
osteocartilaginous frame The new epidermis provides a satisfactory result 
Epithehzation occurs from the growth outward of the deep glandular epithelium 
If the surface is too glazy, it can be removed and a skin graft applied Mahniak.^ 
however, stated the belief that the use of a Thiersch graft is unnecessary 



1 — A and B, patient during first visit to clinic, in 1941 , C and D, patient 
SIX and one-half years later, showing progression of lesion 

REPORT OF A CASE 

F R , white, aged 65, an Itahan-born fruit dealer and truck gardener, 
was first seen on May 23, 1948, at the Syracuse Free Dispensary The chief 
complaints were a disfiguring growth of the nose, nasal obstruction from the 
overhanging mass, partial oral obstruction and a bothersome visual obstruction 
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when he was supine He came to this country at the age of 13 He stated 
that during 1927 he had had a swollen, red nose From a carefully detailed 
history, one may assume that he had acne rosacea Twelve months later (1928) 
he noted a small pimple on the tip of the nose After three weeks he tried 
several ointments, with no relief The lesion continued to grow, and several 
small, hard, granular masses formed around the original pimple In 1941 he 
considered removal of the mass After having a work-up in the dermatology 



Fig 2 — A and B, patient twenty-five days after operation Th6 area of 
granulation tissue was tieated with trichloroacetic acid, C and D, patient sixty- 
three days after operation 


clinic, which included the taking of photographs (fig \A and B), he refused 
treatment There was no family history of a similar condition He had been a 
moderately heavy wine drinker his entire adult life 

Physical examination revealed a large, multilobular, brownish-blue lesion, 
involving the entire soft part of the nose from the junction of the nasal bones 
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and the upper lateral cartilages The mass was approximately the size of a 
tennis ball and was pendulous in two discrete portions, which hung down over the 
nares and most of the mouth (fig 1C and D) Many of the nodular lesions 
were discrete and separated by definite fissures, which were filled with yellowish 
white, foul-smelling debris By lifting the lesion, one could see that the free 
borders of the alae nasi were not involved The mucosa appeared normal except 
in the right vestibule, where a portion of the mass had protruded between the 
upper lateral and the tip cartilage, lea\mg the mucosa mounded and blanched 
Examination of the ears, mouth and throat revealed nothing remarkable 

Treatment — After twenty-four hours of penicillin therapy (400,000 units) 
operation was performed, on May 28 Local anesthesia was used in the same 
manner as for rhinoplasty Infiltration with a 1 per cent solution of procaine 
hydrochloride and application of a 10 per cent solution of cocaine hydrochloride 



Fig 3 — The mass after removal 


to the nasal mucosa proved satisfactory The lesion was removed with a razor 
blade The entire area was decorticated to the thin subcutaneous tissue over- 
lying the osteocartilaginous framework In the area between the upper and the 
lower lateral cartilage on the right side, a large section was excised, exposing 
both cartilages On removal of the major portion of the lesion, the remaining 
bed appeared irregular and bumpy This was shaved down carefully, and a small 
portion of the subcutaneous tissue of the adjacent (normal) skin was removed 
to prevent an irregular, raised junction line Four pieces of absorbable gelatin 
sponge (gelfoam®) soaked m 5 cc (200,000 units) of penicillin solution were 
placed over the operative site A small rubber tube (Dakin), wrapped in petro- 
leum jelly gauze, was inserted into each nans and the tubes were sutured together, 
eternal to the columella A pressure bandage was then applied over the nose 
The pressure bandage and the Dakin tubes were removed forty-eight hours 
a ter operation, leaving just the gelfoam® cap over the nose There was no 
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bleeding After receiving 300,000 units of penicillin daily for five days, the 
patient was released from the hospital, on June 2 On June 12, the edges of 
the dark (gelfoam®) pack were loose and beginning to separate Two days 
later the cap was easily lifted from the nose in one piece, leaving a dry bed, 
except for an area of granulation tissue on the right side The first postoperative 
photographs were taken on June 22 (hg 2 A and B) The area of granulation 
tissue was treated with trichloroacetic acid 



Fig 4 — Section of the lesion, showing pronounced hypertrophy of sebaceous 
glands, with formation of a sebaceous cyst (X 55) 


The lesion after removal and a photomicrograph of the tissue are shown in 
figures 3 and 4 The pathologic report conforms to the previously mentioned 
description of rhinophyma Photographs taken on July 30 (sixty-three days after 
operation) are shown in C and D of figure 2 Arrangements were made for the 
patient to enter the hospital in October for removal of a small amount of scar 
tissue over the right tip of the nose, and for the placement of a Thiersch graft 


f 
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SUMMARY 

Rhinophyma, an infrequent end result of acne rosacea, is occasionally seen and 
should be treated by the otolaryngologist 

Although several methods of treatment have been stressed, decortication of 
the hypertrophic masses by means of a razor blade or knife is simple, effective 
and logical 

The use of pemcillm-soaked absorbable gelatin sponge gelfoam® proves most 
beneficial in the control of postoperative hemorrhage and infection 

The use of intranasal Dakin tubes wrapped in petroleum jelly gauze allows 
free nasal breathing and permits the use of firm pressure over the dressing 
without discomfort to the patient 

Department of Otolaryngology, Syracuse University 



ABSCESS OF THE BRAIN FOLLOWING TONSILLECTOMY AND ADENOIDECTOMY 


SAMUEL A ALEXANDER, MD 
AND 

ROYAL REYNOLDS, MD 
WASHINGTON, D C 

I NTRACRANIAL complications of infection of the tonsils and adenoids have 
been fully discussed by Kara and Courville ^ In their survey of the literature 
from 1900 to 1940, they recorded the incidence of intracranial complications of 
tonsillar origin as follows 


Thrombosis of lateral sinus 4 

Thrombosis of cavernous sinus 43 

Encephalitis, cerebral abscess 13 

Embolism 7 

Total 67 


In only 7 of these cases did the complication follow operation on the tonsils 
and adenoids, in the majority it resulted from tonsillitis or peritonsillar abscess 
The rarity of cerebral complications of operations on the tonsils and adenoids 
IS evident from other statistical data cited by Kara and Courville In 25,000 
autopsy records in the Los Angeles General Hospital only 1 instance of intra- 
cranial disease of tonsillar origin was found 

Letherwood,2 m a series of 10,000 cases of tonsillectomy, cited 1 case, that 
of purulent meningitis developing in a child Chisolm and Watkins ^ found 
8 cases of thrombosis of the cavernous sinus among 50,000 surgical records, but 
in no instance was the condition of tonsillar origin Nesbitt,^ in his review of 
postoperative complications in 1,457 cases, mentioned 1 case of meningitis fol- 
lowing tonsillectomy and adenoidectomy 

Many similar references m,the literature could be cited to make obvious the 
fact that even though the tonsils and adenoids are frequently the source of 
infection and the tonsillar and postnasal spaces are often traumatized during 
tonsillectomy and adenoidectomy, the pathways to the brain are invaded only 
on the rarest occasion and, fortunately, intracranial complications are extremely 
rare Because of this fact, otolaryngologists are inclined not even to think of 
cerebral abscess as a postoperative complication of tonsillectomy and adenoidec- 
tomy, certainly not to the extent that abscess of the lung is so considered 

1 Hara, H J , and Courville, C B Intracranial Complications of Ton- 
sillar Origin, with Special Reference to Their Incidence and Pathogenesis, Arch 
Otolaryng 35 530 (April) 1942 

2 Letherwood, T F Complications Following Tonsillectomy, J Ten 
nessee M A 21 272 (Nov) 1939 

3 Chisolm, J J , and Watkins, S S Twelve Cases of Thrombosis of the 
Cavernous Sinus from a Study of Fifty Thousand Surgical Histones in the 
Johns Hopkins Hospital, Arch Surg 1 483 (Nov) 1920 

4 Nesbitt, B E Post-Operative Complications and Results of Tonsil and 
Adenoid Operations in Children, Brit M J 2 509 (Sept 15) 1934 
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The report of a case of abscess of the brain developing five days after tonsil- 
lectomy and adenoidectomy is warranted m view of the paucity of similar 
reports in the literature This case has particular significance in that it occurred 
during the poliomyelitis season, although at the time there was no epidemic, 
only an isolated case having been reported m Washington, D C 

REPORT OF A CASE 

The patient, a rather frail boy, had been in good health except for yearly 
attacks of acute tonsillitis He had had measles at the age of years and 
had been immunized against diphtheria, smallpox, whooping cough and typhoid 
Prior to operation on May 30, 1947, he was given a careful physical examina- 
tion, and the only abnormal conditions found were hypertrophied and infected 
tonsils, cervical lymphadenitis and underweight 

The boy had sustained a slight bump on the head about a month before, 
which the mother said had caused a “knot ” This was not a wound or an infec- 
tion, and the child required no medical care for this injury, which was not 
regarded as a significant cause of the cerebral lesion 

The temperature was normal, and the blood count, urinalysis and other rou- 
tine preoperative examinations revealed nothing abnormal The operation was 
without unusual incident, and the child’s reaction and convalescence during the 
subsequent five days showed no significant indication of trouble The throat 
healed well, and the postoperative exudate disappeared in the usual time The 
temperature was between 99 and 100 F On the fifth postoperative day he 
complained of headache and displayed abnormal lassitude and general weakness, 
followed by persistent vomiting He became drowsy, and a slight rigidity of 
the neck was noted The knee jerks were active, and the suggestion of a Babin- 
ski reflex was present, but at first there was no muscular weakness or atrophy 
Facial paralysis later developed The pupils reacted sluggishly to light, and 
the left pupil was larger than the right There was some weakness of the 
muscles of the right shoulder girdle, in fact, the weakness was more pronounced 
in the upper and lower extremities on the right side There was no weakness 
of the intercostal, pharyngeal or abdominal muscles The spinal fluid was 
turbid and “poured out of the needle in a stream,” indicating increased pres- 
sure The reports of the spinal fluid were as follows 

June 10 The spinal fluid was clear and contained 60 mg of protein and 
40 to 50 mg of sugar per hundred cubic centimeters and 50 leukocytes per 
cubic millimeter, with a differential count of 35 per cent polymorphonuclear leu- 
koycytes and 65 per cent lymphocytes 

June 12 The spinal fluid was cloudy and contained 40 mg of protein and 
45 mg of sugar per hundred cubic centimeters and 400 leukocytes per cubic 
millimeter, with a differential count of 51 per cent polymorphonuclear leuko- 
cytes, 26 per cent lymphocytes and 23 per cent endothelioid cells 

June 13 The spinal fluid had a milky, turbid appearance and contained 200 
mg of protein and 40 mg of sugar per hundred cubic centimeters and 1,060 
leukocytes per cubic millimeter, with a differential count of 65 per cent poly- 
morphonuclear leukocytes, 22 per cent lymphocytes and 13 per cent endothelioid 
cells 

The smear of the spinal fluid showed no organisms and culture yielded no 
growth Several blood cultures were sterile Other laboratory tests revealed 
no significant features except for persistent leukocytosis The temperature ranged 
rom 99 2 to 102 6 F , but prior to his death, on June 14, it rose to 105 8 F 
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During the course of the illness the patient was given penicillin and sulfa- 
diazine, without benefit, and, as a diagnosis of poliomyelitis was made, he was 
placed in a respirator Death occurred on the fifteenth day following the tonsillec- 
tomy and adenoidectomy 

Autopsy Observations — ^Autopsy disclosed an abscess of the left frontal lobe of 
a diffuse type and without a definite capsule There was no sign of a previous 
injury to the skull or to the brain Examination of the mastoid cells, nasal 
accessory sinuses and other body structures disclosed no source of infection 

COMMENT 

This case is of particular significance, as it followed tonsillectomy and 
adenoidectomy during the infemtile paralysis season and a diagnosis of poliomye- 
litis was made — a reasonable conclusion considering the neurologic findings The 
autopsy alone disclosed the true nature of the cause of death The case sug- 
gests the possibility that conditions diagnosed in the past by others as poliomye- 
litis following tonsillectomy and adenoidectomy may have been intracranial 
complications of different causation 

1830 I Street, N W 



OSTEOMA OF THE TONGUE 


IRA S WITCHEU, MD 
NEW YORK 

True osteomas occur rather frequently in the bones of the skull and involve 
the sinus cavities Osteoma of the tongue is a rare condition Seven cases 
have previously been reported The eighth case is now presented 

REPORT OF CASE 

Mrs M W, a white housewife, age 30, was admitted to the migraine clinic 
of Montefiore Hospital, on Dec 23, 1946 Her chief complaints were headache, 
postnasal discharge and a tendency to gag and vomit These had been present 
for several months There was no history of pain or difficulty in swallowing 
On Jan 23, 1947, she was referred to the ear, nose and throat clinic for consultation 
At that time the patient stated that six days previously she had felt with her 
finger a mass at the back of her throat 

Examination revealed no abnormalities except of the tongue At the middle 
of the right limb of the V formed by the circumvallate papillae, a rounded 
mass about 1 cm in diameter was attached to the tongue by a short, broad pedicle 
The mass was removed with the area under local anesthesia, slight bleeding 
was easily controlled with pressure The laryngopharynx was normal 

Roentgenograms of the skull were taken The report read as follows “There 
are no abnormalities of the bones of the vault The sella turcica is of normal 
size and contour There is no evidence of abnormal intracranial calcification” 
The patient was examined one week after removal of the mass The tongue 
was completely healed Palpation failed to reveal any other masses at the base 
or in the substance of the tongue Mirror examination of the base of the tongue 
and the laryngopharynx revealed no abnormalities, but the patient still had 
the same tendency to gag and vomit as before removal of the growth 

The pathologic report read as follows “The specimen consists of a hard mass 
about the size of a pea from the region of the circumvallate papillae Macro- 
scopic examination revealed that the specimen was an irregular nodule, measuring 
8 by 6 by 3 mm It was bony hard and had to be cut with a saw It consisted 
of a central grayish mass, having the appearance of dense bone enclosed by a 
thin shell of firm grayish white tissue less than 1 mm thick Microscopic 
examination shows the central mass to be compact bone of normal architecture 
enclosing a few marrow spaces containing loose fibrous tissue, which shows 
slight focal small round cell infiltration and which is covered with nonkeratinizing 
stratified squamous epithelium (the figure) The diagnosis is osteoma 

From the Oto-Laryngological service of Dr A A Schwartz, Montefiore 
■Hospital for Chronic Diseases 
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REVIEW OF THE LITERATURE 

Greig 1 reviewed the literature and cited cases previously reported by Monserrat, 
Hirsch, Zuckermann and Neumark and Herzog In addition to these cases, 
3 others have been reported, by Jung,^ Magnien and Perrot ^ and Muta and 
Ogata ^ The present case is the eighth to be reported Information is available 
on 7 of the cases Some of the salient features are indicated m the table 

It will be noted that in all 7 fully reported cases the lesions occurred in 
women Their average age was years Symptoms either were absent. 



Area of bone and epithelial covering, x 60 


1 Greig, D M Osteoma of the Tongue, Edmburgh M J 39 93-104 
(Feb) 1932 

2 Jung, G Osteoma of the Tongue, Beitr z klin Chir 154 167-168, 1931 

3 Magnien and Perrot, M Osteoma of the Tongue, Ann d’anat path 
10 331-334 (March) 1933 

4 Muta, T , and Ogata, K. Osteoma of Root of Tongue Case, Oto-rhino- 
laryng (Japanese) 11 1016-1017 (Nov ) 1938 
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the tumor being discovered accidentally, or consisted in slight discomfort, irritation 
or tendency to gag All lesions occurred on the posterior third of the tongue 
Four of the 7 were pedunculated, 1 was embedded, 1 was sessile and the form 
of attachment of the other was not stated In the cases in which the pathologic 
observations were recorded the tumor was characterized by adult bone formation 
Treatment consisted m surgical removal, with or without cauterization of the 
base of the growth The operation was simple, and invariably successful (no 
complications were mentioned) 

Fibroma of the tongue is a tumor of moderate vascularity and slow growth, 
occurring primarily on the anterior two thirds of the tongue Osteoma occurs 
only on the posterior third and base of the tongue Two theories have been 
advanced to account for the formation of osteomas The first is that they are a 
result of bony rests, the second, advanced by Greig,^ is that an osteoma occurs 
from degeneration of a fibroma and that those fibromas which arise on the posteripr 
third of the tongue turn into osteomas According to Greig, the lessened motility 


Some Salient Features of Previously Reported Cases of Osteoma 

of the Tongue 



Sex 




Form 


of 




of 

Author 

Patient 

Age 

Symptoms 

Location 

Attachment 

Monserrat ® 

F 

32 

None 

Postmesial 

Pedicle 

Hirsch ® 

F 

26 

DIfflculty m 

Dorsum of 

Not stated 




swallowing 

root 


Zuckermanu » 

F 

80 

None 

Posterior 

Pedicle 

Neumark and Herzog ® 

F 

58 

DifiBculty in 
swallowing 

Left vallecula 

Ped cle 

Jung’^ 

F 

22 

Irritation of 

Both sides of 

Embedded 




throat 

foramen 

cecum 


Magnlen and Perrot = 

F 

87 

Discomfort in 

Posterior third 

Sessile 

Witchell 



swallowing 



F 

30 

Tendency to gag 

Posterior third 

Pedicle 

Muta and Ogata * 



(No Information) 



of this part of the organ is the necessary factor m the change from fibrous tissue to 
bone On the pharyngeal portion of the tongue active movements are more 
restricted, the parts are more fixed anatomically, and a tumor of this portion has 
little to rely on beyond its own inherent circulation to maintain its metabolism 
It degenerates more readily, and with this degeneration comes the deposition of 
calcium salts Calcareous salts in this form and quantity act as an irritant, which 
in time provokes revascularization, during which the calcium is resorbed, changed 
to Its colloidal form and utilized to form heterotopic bone If there is contraction of 
the fibrous tissue, the bone becomes consolidated and as dense as ivory 

Monserrat® in 1913 reported a case of osteoma occurring m a 32 year old 
woman The tumor was about the size of a cherry and as hard as ivory, decalcifi- 
cation was slow and tedious It produced no symptoms but was accidentally 
discovered on routine laryngoscopic examination It arose by means of a pedicle 
m the mesial plane, about 2 to 3 mm posterior to the sulcus terminahs linguae 
1 le pathologic report on the specimen read as follows “Microscopic examination 
s owed normal osseous tissue in which the Haversian canals were few and narrow 
e amellae were arranged in large circular or ovoid systems with few bone 

5 Cued by Greig i 
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cells This ivory tumor was surrounded by a thin layer of fibrous connective 
tissue, as with a thick periosteum, and over all lay the normal epithelium of the 
lingual surface” 

Hirsch ® in 1925 reported a case of osteoma in a woman, aged 26, who com- 
plained of difficulty in swallowing Examination revealed a tumor somewhat larger 
than a cherry on the dorsum of the root of the tongue The tumor was removed 
by snare and was found to be bony hard throughout Microscopic examination 
revealed it to be bone covered with lingual epithelium 

A third case of osteoma was reported by Zuckermann ® in 1929 It was dis- 
covered accidentally in the course of a routine examination. The patient’s only 
complaint was of a sensation of a foreign body at the base of the tongue for about 
a month Laryngoscopic examination showed the tumor to be dependent from the 
region of the vallate papillae, a little to the left of the midline, hanging in 
the vallecula between the root of the tongue and the epiglottis The mass was 
removed by snare under local anesthesia Examination showed the tumor to be 
about the size of a pea, with a long stalk and a smooth superficial surface, in 
density it resembled bone Microscopic examination revealed that the tumor was 
composed of bone, whose lamellas were packed close together, with very narrow 
haversian canals and bone spaces 

The fourth case, reported by Neumark and Herzog,® was one in which a definite 
osteoma was associated with cartilage The lesion occurred in a woman aged 58, 
who had had difficulty in swallowing for several weeks The tumor was the size 
of a walnut, yellow on the surface, with definitely dilated blood vessels, and 
appeared to be contained in a thin capsule of connective tissue It arose by a rela- 
tively narrow pedicle from the left vallecula and had caused dysphagia by depend- 
ing toward the esophagus No explanation was given for the presence of both 
cartilage and bone in the same capsule 

Jung,2 m 1931, described a case of osteoma of the tongue of a female student 
aged 22 She complained of an irritation of the throat Laryngoscopic examination 
revealed a hard symmetric swelling on each side of the foramen cecum Both 
growths were removed under local anesthesia, and each mass was found to consist 
of lamellar bone with haversian systems and a marrow cavity Each tumor was 
enveloped in fibrous tissue and covered by normal mucosa Jung stated that he 
favored the embryonic theory of detachment of a portion of the hyoid bone or 
mandibular arch as a cause of formation of osteoma 

Magnien and Perrot ® described a case of osteoma in a woman aged 37, whose 
only symptom was discomfort on swallowing A pale pink sessile tumor about 
the size of a large pea was discovered on the surface of the tongue slightly 
behind the junction of the posterior third and anterior two thirds Pathologic 
examination revealed the characteristic structure of adult compact bone The 
authors could give no reason for the formation of the tumor 

SUMMARY 

A case of osteoma of the tongue is reported The rarity of this condition is 
evidenced by the fact that only 7 other cases are reported in the literature It is 
noted that in all reported cases the tumors occurred in women, and all were on 
the posterior third and root of the tongue 

2020 Grand Concourse, Bronx 53, New York 

6 Zuckermann, M Osteoma of the Tongue, Ztschr f Hals-, Nasen- u 
Ohrenh 25 118-120 (Nov 14) 1929 



CICATRICIAL STENOSIS OF THE HYPOPHARYNX TREATED WITH SKIN GRAFT 

ROBERT B ROBERTSON, MD 
BOSTON 


T he case to be described is one of stricture of the hypopharynx following 
ingestion of lye which did not respond satisfactorily to bougienage A success- 
ful result was brought about by applying the principles of plastic surgery Through 
an external approach a skin graft was applied to the cicatrized area after resection 
of the stricture 

Since 1918, skin grafts have been successfully applied onto freshly denuded 
surfaces in the presence of salivary secretions, which contain the bacterial flora 
of the mouth At that time Waldron, Gillies and Pickerill i introduced a stent 
with the skin graft directly into the mouth Arbuckle,^ in 1930, was among the 
first to report the application of free skin grafts to laryngeal stenoses Figi,^ in 
1947, reported that he applied this technic to cicatrized laryngeal stenoses with 
success 

REPORT OF A CASE 


A Negro woman aged 20 had ingested lye in a suicidal attempt She was 
first seen in the ear, nose and throat clinic of the Gorgas Hospital several weeks 
afterward, in June 1947, with dyspnea and emaciation Examination with the 
laryngeal mirror revealed the hypopharynx to be closed by cicatricial tissue except 
for an opening so small that no part of the larynx could be visualized Two to 
3 mm of epiglottis projected above the stricture, the remainder was assumed 
to be involved in the formation of the scarred bands On June 26 tracheotomy 
became necessary, and within a few days gastrostomy was performed for nutri- 
tional purposes From that time until October, several attempts were made to 
enlarge the opening in the cicatrized hypopharynx Thiopental sodium U S P 
(pentothal sodium®) was used for general anesthesia, followed by gradual dilation 
with laryngeal dilators The results were not gratifying, the tracheotomy tube 
could not be closed completely for more than a day or two, owing to the return 
of the stricture 

In December it was decided to resect the stenosed area through an external 
approach and apply a skin graft to it On December 19, with gas, oxygen and 
ether administered through the tracheotomy tube, an anterior midline incision was 
made, similar to the one utilized in a standard procedure for laryngofissure The 
neck was extended and the incision made from the hyoid bone to the cricoid 
cartilage and earned down to the Iar 3 mgeal cartilages The larynx was entered 
through the thyrohyoid membrane, and the thyroid cartilage was divided m the 


From the Eye, Ear, Nose and Throat Service of the Gorgas Hospital, Panama 
Canal Zone 


1 Waldron, Gillies and Pickerill, cited by Padgett'* 

2 Arbuckle, M F The Cause and Treatment of Cicatricial 
Carjmx, Ann Otol , Rhin & Laryng 39 134-143 (March) 1930 

Figi, F A The Etiology and Treatment of Cicatricial 
J-arynx and Trachea, South M J 41 17-25 (Jan ) 1947 


Stenosis of the 
Stenosis of the 


457 



458 


ARCHIVES OF OTOLARYNGOLOGY 


midhne from top to bottom All the laryngeal structures were intact and appeared 
to have escaped injury from the offending lye except for the epiglottis This 
structure was involved in the formation of the stricture, which was apparent in 
the immediate supraglottic region (fig 1) For better exposure, the hyoid bone 
was divided in the midline and the base of the tongue incised until the whole 
cicatrized area, as well as a space above the stricture, was clearly exposed The 
involved area, in vivo, measured approximately 2 cm and consisted of bands of 
varying density Only the lowermost portion was patent, it admitted the tip 
of the small finger The small aperture as noted from above on admission had 
closed The involved region was completely excised by blunt and sharp dissection. 



Fig 1 — Sagittal section of the neck showing the cicatrized area and the manner 
in which the epiglottis was involved 

and oozing, although troublesome, was controlled by epinephrine tampons alone 
Survey of the field then revealed a lumen which was entirely adequate All scar 
tissue had been removed, including remnants of the epiglottis, and the freshly 
denuded area measured approximately 3 cm in length The lateral piriform 
fossae were obliterated , however, the little finger could be introduced about 2 cm , 
and a urethral catheter about 8 cm , into the esophagus It was evident that much 
of the esophagus must be closed because of strictures A piece of air foam sponge 
rubber,® roughly shaped before sterilization, was trimmed to fit into the prepared 
area (fig 2) A tip of the sponge was left projecting from the lower end to fit 
into the esophagus to help maintain fixation The sponge, therefore, projected 
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onto normal mucosa both above and below the freshly denuded hypopharynx 
Being 3 cm in diameter, the sponge was snug enough to provide hemostasis and 
assert a certain degree of fixation, at the same time maintaining the skin graft 
firmly against the prepared surface Padgett ^ stated that in applying skin grafts 
to cavities allowance must be made for a considerable amount of subsequent 
contracture and that, therefore, the cavity must be overdistended by the mold 
From the left thigh a Thiersch graft 025 mm in thickness, without hair, was cut 
with a dermatome It was thought that a better “take” might be obtained with 
this thinner graft and yet sufficient protection be given the hypopharynx, where 



Fig 2 — Sagittal section of the neck illustrating the position of the sponge stent 
after the strictures and part of the epiglottis had been excised 


trauma, at most, is mild The graft was then draped over the previously fitted 
sponge, with the raw surface outward, and trimmed to the same circumference as 
the sponge, but with the ends overlapping it The whole was then inserted into the 
hypopharynx, so that the projecting tip protruded into the esophagus The edges 
of the graft were lifted from the sponge and sutured to the deep margins of the 
incision on either side with several interrupted atraumatic 0000 plain surgical gut 
sutures (fig 3 a) A piece of German silver wire vas passed through the tissues 
o the ne ck on one side of the incision, carried through the sponge and graft and 

p ki"' ^ C Skin Grafting, Springfield, 111 , Charles C Thomas 

Publisher, 1942, p 20 
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brought out onto the opposite side of the incision (fig 3&) to protect against 
expulsion of the sponge and, possibly, the Thiersch graft Plain 00 surgical gut 
was used to close the various subdermal layers, and silk was used to close the skin 
The wire was anchored by squeezing a slit lead shot onto either end adjacent 
to the skin A small fascial drain was left in place for twenty-four hours 

The patient was given 30,000 units of penicillin every three hours for the one 
day previous to and the three days after the operation No special diet was given, 
nor was oral asepsis attempted after operation Healing occurred by first intention 
The sutures were removed on the fifth and sixth postoperative days and the wire 


9. Sponge stent 



Fig 3 — (o) Anterior view of sponge stent in position and skin graft anchored 
by fine sutures at deep margins of the incision The tip of the sponge projects into 
the postarytenoid region (ft) Anterior view illustrating the position of wire anchor 
held in place by lead shot The innermost layer has been closed 

was removed on the eighth day Plans were made to remove the sponge from 
above, using the laryngoscope, however, the sponge was expulsed shortly after 
the removal of the wire The patient assumed a normal speaking voice immediately, 
and no dyspnea was evident once the tracheotomy tube was closed off Exam- 
ination with the mirror revealed that much of the graft was adherent except for 
small strands at the free margins The opening was as large as a normal hypo- 
pharynx, and the vocal cords were normal and moved well The tracheotomy tube 
was removed a week later 
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On Jan 20, 1948, about a month after the graft had been applied, direct 
laryngoscopy revealed about a 90 per cent “take” The diameter of the lower part 
of the pharynx had diminished about one fourth as compared with the diameter 
immediately after operation The field was clean and the graft adherent Excess, 
overlapping strands of skin, noted m the previous examination, were absent, and 
the skin graft and adjacent mucosa were confluent This examination was carried 
out with thiopental sodium after the larynx had been sprayed with 10 per cent solu- 
tion of cocaine Immediately afterward an attempt was made to dilate the esopha- 
gus, which also had several strictures as a result of the lye burn that had been 
demonstrated by barium relief while the hypopharynx was still patent A McGill 
endotracheal tube was inserted and a no 5 Jackson esophagoscope was passed to 
the cricopharyngeal area As a result of the presence of both the McGill tube and the 
esophagoscope in the hypopharynx the grafted area was dilated to approximately its 
original diameter 

At the time of the patient’s discharge, on May 28, five months after the opera- 
tion, the diameter of the hypopharynx was approximately 2 cm The tracheotomy 
wound was healed, and the patient had a normal speaking voice, without any 
signs of dyspnea or stridor 

SUMMARY 

A case of stricture of the hypophar 3 mx following ingestion of lye is presented 
in which a successful result was obtained by resection of the involved area, followed 
by application of a skin graft This method provided a much more satisfactory and 
more rapid procedure than dilation for dealing with hypopharyngeal stricture 



RECURRING MASTOIDITIS, MENINGITIS AND ABSCESS OF 
RIGHT TEMPOROSPHENOID LOBE 

BENJAMIN H SHUSTER, M D 
AND 

MEYER A MARKS, M D 
PHILADELPHIA 

I N THIS era of antibiotics, brain abscess is apt to occur less frequently than 
before, but it does occur and must be coped with A case of recurring mas- 
toiditis, meningitis and abscess of the right temporosphenoid lobe is reported to 
remind ourselves of this fact and to point out our approach to adequate drainage of 
this abscess 

REPORT or A CASE 

• 

E H , a 12 year old boy, was admitted to the pediatric service of Dr N Ein- 
hoin, on Jan 22, 1947, in a stuporous condition of eight hours’ duration Immediate 
consultation with Dr A S Tornay, of the neurologic service, and one of us (B H S ) 
confirmed the diagnosis of brain abscess of the right temporosphenoid lobe secondary 
to chronic suppurative mastoiditis The patient was directly transferred to our 
service for operation 

On his admission the following history was obtained from the parents Since 
an attack of rheumatic fever six years previously complicated by acute suppurative 
otitis media, the patient had had occasional bouts of discharge from the right ear 
accompanying attacks of sinusitis, but these bouts had become more frequent 
The most recent flareup occurred on Dec 27, 1946 A severe earache, with purulent 
discharge, developed on the right side The symptoms lasted until December 30 
and then subsided On January 10 the symptoms recurred, this time with a high 
temperature, severe frontal headache and pain in the joints The headaches were 
described by the boy as being “like a hammer hitting my head ” The pain radiated 
to the occiput and over the temporal bone of the right side 

The family physician prescribed sulfonamide drugs, codeine, acetylsahcylic 
acid and acetophenetidin U S P , which brought the temperature down, but the 
headache persisted In the next few days the boy complained of light headedness 
and his appetite became poor The symptoms again gradually diminished until 
one week later, when, on January 17, the headaches became worse than ever before, 
general weakness developed and the boy was confined to bed On January 19 
vomiting occurred, nonprojectile in character This symptom continued on and 
off, and then, on January 22, the afternoon of admission, the parents noticed that 
the boy became stuporous and when shaken complained of severe headache About 
one hour after the stupor had set m, it was noticed that the patient’s arms extended 
and became rigid, with the hands adducted and the fingers flexed There were no 
tremors or generalized convulsions The parents then rushed the boy to the 
hospital 

A physical examination at this time disclosed a comatose condition, a tem- 
perature of 100 4 F, a pulse rate of 64, Macewen’s sign and a blood pressure of 
120 systolic and 80 diastolic There were a slight purulent discharge from the 
right ear and tenderness over the mastoid, the left ear was normal The right 

Read before the Northern Medical Society of Philadelphia, May 19, 1947 
From the Ear, Nose and Throat Service of Dr Benjamin H Shustc, Phila- 
delphia General Hospital 
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pupil was dilated and reacted slightly, the left pupil was contracted and reacted 
rapidly There were palsy on the left side of the face of supranuclear type and 
weakness of the left arm and leg The biceps and triceps reflexes were a trifle 
more active on the left side than on the right A Babmski sign was elicited 
bilaterally There was no definite nuchal rigidity Approximately 2 D of choked 
disk was noted on the right side and less than 1 D on the left side A lumbar 
puncture previously performed showed the spinal fluid pressure to be 360 mm of 
water The fluid was clear Microscopic examination revealed 90 cells, mostly 
polymorphonuclear, per cubic millimeter A complete blood count showed 4,970,000 
red cells, the high number probably being due to hemoconcentration, and 24,350 
white cells, with 88 per cent polymorphonuclear cells and 12 per cent lymphocytes 
Because of these findings, a preoperative diagnosis of brain abscess of the 
right temporosphenoid lobe was made and an immediate mastoidectomy, with 
exposure of the middle and posterior fossae, was decided on The patient was 
given 500 cc of 2 5 per cent dextrose m distilled water before operation to combat 
dehydration Then, with the patient under general anesthesia, the usual post- 
auricular incision was made on the right side and a simple mastoidectomy was 
performed, careful attention being paid to cleaning out the cells around the lateral 
sinus plate The plate was removed, and the sinus itself was exposed and palpated 
There was no evidence of thrombus The posterior fossa was exposed, with no 
evidence of pus There was no definite fistulous tract through the tegmen 
tympani Because of the localizing signs, it was felt that the abscess was situated 
fairly high in the substance of the temporosphenoid lobe It was therefore decided 
to approach it through the squamous plate 

The mastoid incision was extended over the right auricle and the squamous 
plate exposed With a rongeur forceps, part of the bone over von Bergmann’s 
area was carefully bitten away and the dura of the middle fossa brought to view 
It was under marked tension, thus accounting for the 2 D of papilledema There 
were no pulsations, a fact which also seemed to point to a deep-seated abscess 
A small incision was made m the dura over the temporosphenoid lobe but no 
pus escaped, therefore a cannula was inserted through the incision into the brain 
substance The direction of insertion was almost perpendicular to the squamous 
plate, slightly upward and forward, for a distance of almost 1 % inches (3 8 cm ) 
from the dura At this point it felt as if the cannula had pierced a thin, encapsulating 
membrane About 30 cc of light green pus poured out under pressure Subsequent 
culture of the pus proved it to be of Streptococcus haemolyticus origin With 
the cannula as a guide, a small rubber tube was inserted into the abscess cavity 
and then anchored to the skin and subcutaneous tissue About 5 cc of penicillin, 
25,000 units to the cubic centimeter, was dropped into the abscess cavity through 
the rubber dram The wound was packed lightly with iodoform gauze and left 
open, dry dressings and bandage were applied The patient was placed under 
treatment with penicillin given parenterally and sulfonamide drugs administered 
by mouth, with instructions that the penicillin be dropped into the abscess cavity 
when it was being redressed 

After operation, the patient again received 500 cc of 2 5 per cent dextrose 
in water, by hypodermoclysis He was given penicillin, 25,000 units every tliree 
hours, parenterally and sulfadiazine ivith sodium bicarbonate, 1 drachm (4 Gm ) 
every four hours around the clock, by mouth Dehydration was overcome by 
parenteral administration of fluids and appropriate electrolytes Later during the 
daj of operation, tlie patient’s condition was only fair His temperature and pulse 
and respiration rates were erratic, ivith little tendency to stabilize His right 
pupil uas not quite as dilated as before, but was still sluggish There was a slight 
ecrcase in the papilledema, but tlie hemiparesis still persisted to the same degree 
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The next day he began to show some improvement His blood pressure, temperature 
and pulse and respiration rates began to show some evidence of stabilization 
His blood count at this time showed slight anemia and a normal leukocyte count, 
accordingly, he was placed under treatment with liver extract, iron and vitamins 
When the wound was redressed, it was noted that quite a bit of purulent 
secretion was still coming from the drainage tube The abscess cavity was irrigated 
by the gravity method with 100,000 units of penicillin m 10 cc of saline solution 
This was continued daily until the eighth postoperative day, when the patient 
showed pronounced improvement He was able to sit up in bed and was alert and 
responsive During this time his temperature ranged from 99 to 100 F, but he 
felt so well that he clamored to get out of bed He was allowed to sit up m a 
wheel chair and was able to be taken to the clinic for redressings 

On February 3, the eleventh postoperative day, he accidentally pulled the rubber 
dram out and had to be taken to the clinic the next day to have the tube replaced 
The partially organized drainage channel was located, and another rubber tube 
was inserted into the abscess cavity, with the aid of a grooved director Some 



Position of drainage tube in abscess cavity 


purulent discharge, about 2 cc , still exuded Two days later, when the wound 
was again redressed, the tube was still in place and only a small amount of serous 
fluid was then draining from it The patient was alert and felt well To visualize 
the position of the drainage tube, a roentgenogram was taken, it showed that the 
tube apparently was still in the abscess cavity (figure) 

On February 8, sixteen days after operation, the patient was seen m the eye 
clinic, and there was only slight evidence of papilledema and hyperphoria in the 
right eye The pupils were practically normal The patient was feeling very well 
During the period in which he was coming to the clinic every other day for 
redressing of the wound, we gradually pulled out and shortened the rubber 
drainage tube about inch (0 6 cm ) at a time 

On February 18, the twenty-sixth postoperative day, determinations of the 
visual fields revealed left homonymous hemianopsia, which suggested that some 
damage had been done by the brain abscess to the right optic radiation This 
condition was still present when the patient was discharged Except for this, he 
was doing well, so much so that, on February 24, the thirty-second postoperative 
day, the penicillin therapy was discontinued — use of sulfonamide drugs had been 
discontinued several days before He continued to feel well and was free from 
sjmptoms until the thirty-sixth postoperative day, when he awoke with headache. 
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nausea and vomiting His temperature was 100 2 F, the pulse rate 90 and the 
respiration rate 22 There was slight nuchal rigidity, the pupils were dilated, the 
right more than the left, with suggested Kernig and Brudzmski signs There was 
a slight increase in the papilledema, and the disk margins were blurred, chiefly on 
the nasal side of the right eye The patient was crying and moaning and was 
slightly delirious A complete blood count taken at this time showed 4,610,000 
red cells and 15,800 white cells, with 97 per cent polymorphonuclear cells and 
7 per cent lymphocytes 

It was felt that this flare-up of meningeal irritation was probably due to the 
result of the drainage tube being shortened too soon and the discontinuance of 
the penicillin injections This had caused a slight residual infection to light up 
The small tube, therefore, was removed and a larger drainage tube inserted into 
the abscess cavity, about 2j4 inches (6 5 cm ) from the edge of the wound As 
the tube was being inserted, about 0 5 cc of purulent material exuded The patient 
was then given about 100 cc of 50 per cent dextrose intravenously Because of 
his restlessness and delirium he was given 1 drachm of chloral hydrate and grain 
(0 032 Gm ) of phenobarbital He was again placed under penicillin treatment, 
50,000 units being given every three hours A blood culture taken before the 
penicillin therapy was started showed a heavy growth of Str haemolyticus That 
night the temperature rose to 103 F , and there was an increase m nuchal rigidity 
with positive Kernig and Brudzmski signs For two days the temperature ranged 
between 101 and 104 F and the pulse rate between 100 and 120, thereafter, the 
symptoms subsided gradually, and, finally, on March 3, the thirty-eighth post- 
operative day, the patient showed decided improvement The temperature was 
down to 99 F, there was no nausea and he again became alert, responsive and 
cheerful Two days later he was given a blood transfusion to bolster his resistance 
From this time he improved daily The discharge from the drainage tube, which 
first was purulent, gradually became serous, then, finally, there was no discharge 
at all 

On March 12, forty-eight days after operation, the patient was still feeling 
well A complete blood count at this time showed 4,020,000 red cells and 8,100 
white cells, with 60 per cent polymorphonuclear cells and 40 per cent lymphocytes 
The rubber tube was again gradually pulled out and shortened, until, about the 
fifty-fifth postoperative day, it was entirely removed This time no further flare-up 
occurred Before discharge, another determination of the visual field showed left 
homonymous hemianopsia, of about the same degree as before The blurring and 
papilledema of the disks were now completely gone On March 21 the patient was 
discharged, completely free from symptoms except for the hemianopsia and slight 
weakness of the left side When he was seen recently in the outpatient clinic 
he was completely free from symptoms and was gaming weight and feeling strong 

COMMENT 

It was felt that dilatation of the pupil on the homolateral side and Macewen’s 
sign (increased temperature with depressed pulse) were significant findings in 
helping to make a correct diagnosis 

Immediate exploration was an important factor m obtaining a successful result 

Minimum manipulation of the abscess cavity and the use of antibiotics were also 
important factors m arriving at a cure 

Even though some surgeons advocate complete excision of the abscess and other 
surgeons dram the brain abscess, instil penicillin and close the wound tightly, we 
believe that even with penicillin therapy it may still be a mistake to remov'e the 
drainage tube too early 

1824 Pine Street 
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T he effect of the return to peacetime work by many writers 
in the field of allergy is clearly shown in 1947 by the marked 
increase in the volume of literature on this subject and the consequent 
increased length of this review The military aspects of allergy, so 
conspicuous for the last few years, are represented by only occasional 
papers The various therapeutic measures recently developed, especially 
the antihistaminic compounds, have continued to be the most productive 
source of literature 

NOSE 

King ^ reviews the problem of the patient with chronic nasal symp- 
toms and emphasizes the importance of allergy in such a condition He 
outlines a program of study of patients, including a careful history, 
physical examination and making of nasal smears A history of an 
indefinite onset indicates the likelihood of allergy, and a general his- 
tory, including asthma, urticaria, eczema or a family background of 
allergic conditions is strongly suggestive The appearance of clouding 
of sinuses on roentgenograms may not be definite proof of infection 
So-called hyperplastic ethmoiditis. King believes, is an early allergic 
manifestation The presence of eosinophils in the nasal smear he regards 
as diagnostic of allergy He does not consider cutaneous tests par- 
ticularly reliable but feels that they should be tried, with a few of the 
common allergens House dust and feathers should always be elimi- 
nated, and many patients are benefited simply by the covering of pillows 
and hyposensitization to house dust King believes that allergy is 
becoming commoner In his experience bacterial allergy is rare 

Putney “ classifies sinusitis as allergic, mechanical and bacterial The 
incidence of allergic sinusitis, either simple or complicated by infection, 

1 King, E D The Classification and Treatment of Patients with Chronic 
Nasal Symptoms, Ann Otol , Rhin & Laryng 56 70-73, 1947 

2 Putney, F J Changing Concepts of Sinusitis, Laryngoscope 57 664- 
670, 1947 
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IS high Polypi originating from the ethmoid cells or around the antrum 
suggest allergy A constant discharge is a common complaint The 
nose may appear normal between attacks and be acutely inflamed during 
them Putney emphasizes the importance of conservative treatment 
The allergic diathesis, he feels, should be the chief object of attack 
through hyposensitization and the use of specific drugs Penicillin and 
the sulfonamide drugs are of no value m the absence of infection 
Davis ® also finds penicillin valueless in treatment of allergic conditions 
m the absence of infection Putney considers electrocoagulation or the 
use of sclerosing solutions of value in some cases but advises against 
surgical treatment if it can be avoided 

Rawlins ^ discusses the pathology of allergic sinusitis and reviews 
the antigen-antibody mechanism Locally, he describes intermittent 
increased capillary permeability and increased glandular activity with 
excessive mucous secretion The allergic membrane he regards as the 
chief cause of chronicity in sinusitis, and he feels that treatment should 
primarily be aimed at clearing it up The case history and the exam- 
ination of nasal secretions for eosinophils are the chief points m diagno- 
sis In another paper Rawlins ® discusses more fully a method for 
obtaining nasal secretions for examination Treatment, he believes, 
should be conservative so far as possible Perennial inhalants should 
be removed, and the patient should be hyposensitized to those that 
cannot be avoided The most important allergens, he feels, are house 
dust, molds, tobacco smoke and paper The methods for hyposensitiza- 
tion are discussed, and the importance of regulation of dose to the 
symptoms is emphasized 

Lawson ® considers the nonseasonal type of allergic sinusitis of the 
most interest to the rhinologist Like King,^ he does not find skin 
testing particularly effective and prefers tests with inhalants Desen- 
sitization treatment he has found highly successful He mentions three 
nonconservative measures, because “some patients will resist all con- 
servative therapy ” These measuies are use of (1) the galvanic current, 
(2) the electrocoagulatmg current and (3) sclerosing solutions (5 per 
cent sodium morrhuate or 5 per cent solution of sodium psylhate 
[sylnasol®] ) 

3 Davis, D Inhalation of Penicillin Aerosol and Penicillin-Streptomycin 
Aeiosol in Office Practice, Arch Otolaryng 46 307-317 (Sept) 1947 

4 Rawlins, A G Chronic Allergic Sinusitis, Laryngoscope 57 381-399, 

1947 

5 Rawlins, AG A Method of Obtaining Secretions from the Naso- 
phar^nx for Diagnosis of Nasal Alleigj’^ (Particularly Useful m Dry Noses) 
Larjmgoscope 57 95-96, 1947 

6 Lawson, L J Changing Concepts of Therapy of Chronic Sinusitis Ann 
Otol , Rhm & Larjng 56 416-424, 1947 
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Robison ^ again reviews his concept of the pathogenesis of allergic 
sinusitis and discusses his method of treatment by increasing tissue 
pressure through the use of a balloon filled with iodized oil introduced 
into the sinus This pressure, he feels, helps to accelerate the absorption 
of stagnant tissue fluid 

In a discussion of nasal polypi. Shea ® states that most of these 
growths are allergic in origin There are, however, a sufficient number 
of serious nasal growths to justify the microscopic study of all polypi 
removed Allergic polypi, he feels, are usually pedunculated and gen- 
erally occur in the middle meatus The epithelium may vary from 
stratified squamous to columnar The stroma is usually loose and infil- 
trated with exudate, with a few large and small mononuclear cells 
Eosinophils are variable in occurrence and may be abundant during an 
attack and almost absent between attacks Patients with hay fever 
may go for years without polypi, but patients with vasomotor rhinitis 
due to dust, fungi and food sensitivities are said constantly to possess 
them Inflammatory polypi, in contrast to allergic polypi, are said to 
contain less exudate, to exhibit polymorphonuclear leukocytes and not 
to be limited to the middle meatus 

Hollender ® believes that after the surgical removal of polypi, zinc 
ion transfer is a valuable method in the prevention of recurrence The 
allergic theory of causation of polypi he considers controversial 

Westcott outlines measures for treatment of patients with vaso- 
motor rhinitis He recommends a program of elimination of possible 
allergens and the use of high doses of vitamin A (50,000 to 100,000 
units per day) in cases of bacterial allergy and of ascorbic acid (100 
to 500 mg per day) in cases of allergy due to inhalant sensitivities 
The antiallergic drugs are recommended for symptomatic relief 

McBean has found nicotinic acid of value in the treatment of 
intrinsic vasomotor rhinitis He also suggests a program of elimination 
of possible allergens, desensitization to house dust, electrocoagulation 
of mucous membranes over the turbinate bodies and the elimination of 
nose drops 

7 Robison, J M Pressure Treatment of Allergic Sinusitis, Arch Oto- 
laryng 45 405-431 (April) 1947 

8 Shea, J J The Pathology of Nasal Polyps and Related Growths, Ann 
Otol , Rhin & Laryng 56 1029-1034, 1947 

9 Hollender, A R The Prevention of the Recurrence of Nasal Polyps 
A Comparison of Results of the Postoperative Use of Radium and Zinc Ion 
Transfer, Ann Otol, Rhin & Laryng 56 932-936, 1947 

10 Westcott, F G Perennial Vasomotor Rhinitis A Modern Approach to 
Diagnosis and Treatment, New York State J Med 47 57-59, 1947 

11 McBean, J B Observations on the Management of Vasomotor Rhinitis, 
Minnesota Med 30 399-402, 1947 
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Haas presents a general review of allergy in rhmolaryngologic 
practice and outlines his method of handling allergic patients 

HAY FEVER 

In a discussion of the treatment of hay fever, Rackemann points 
out that a relatively small series of doses of pollen extracts can produce 
good clinical results if the quantities are correlated with the tolerance 
of the individual patient If individual tolerance can be recognized, 
the danger of systemic reactions is not great, as dosage can be regulated 
below that level Rackemann, however, emphasizes the variability of 
tolerance levels in different persons, and even in the same person during 
different seasons, so that great care and close study of good clinical 
records are necessary He is of the opinion that the treatment of hay 
fever may be simplified in the future 

Lazarowitz found that the chilling method of injection (consisting 
of chilling the site of injection by bandaging on a small ice bag for 
fifteen minutes before and after injection) is of value m the safe treat- 
ment of extremely sensitive patients No delayed reactions were 
observed in the treatment of 30 patients The rationale of this method 
lies in slowing down the rate of absorption from the site of injection 
by vasoconstriction 

Zonis and Rubin report that they were unable to predict general 
reactions by testing patients with fractions of ragweed pollen They 
feel that the fractions are not pure substances and that the impurities 
may be responsible for some reactions 

Egeberg and Painter report the results obtained with oral pollen 
therapy during the years 1937 to 1940 They conclude that it is a 
satisfactory method for the treatment of seasonal hay fever but that 
it has certain disadvantages as well as advantages Against the method 
are the greater cost of material, the fact that it is a little less effective 
than parenteral treatment and that it requires careful supervision In 
Its favor is the absence of severe reactions and the fact that the needle 
IS not required Of 116 patients treated orally between 1938 and 1940, 
60 6 per cent had good results, 22 8 per cent fair results, 6 3 per cent 

12 Haas, L R Management of Allergy in Nose and Throat Practice, Eye, 
Ear, Nose Throat Monthly 26 313-322, 1947 

13 Rackemann, F M Pollen Tolerance, J Allergy 18 164-175 1947 

14 Lazarowitz, L C Effective Treatment of Extremely Sensitive Haj 
Pever Patients by the Chilling Method, J Allergy 18 104-108, 1947 

15 Zonis, J , and Rubin, N The Prediction of Constitutional Reactions bj 
Testing vith Ragiveed Pollen Fractions, J Allergj 18 36-38, 1947 

16 Egeberg, R O , and Painter, J M Oral Pollen Therapy A Com- 
paratne Study, Ann Allergv 5 415-419, 1947 
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questionable results and 10 2 per cent no results, whereas of 101 patients 
treated parenterally, 66 6 per cent had good results, 20 7 per cent fair 
results, 8 1 per cent questionable results and 4 5 per cent no results 
Most patients treated were carried on 60,000 units given twice a week 
During the first two years a maximum dose of 90,000 units was arbi- 
trarily chosen, although as much as 240,000 units daily was given later 
One patient had onset of asthma two hours after receiving 400 units 
and was carried on 200 units afterward Three others acquired reactions 
to the administration of 15,000 units and their doses were reduced 

Urbach, Jaggard and Cnsman obtained experimental evidence 
indicating the value of oral administration of pollen propeptans in hay 
fever Pollen propeptans are derived from prolonged digestion of pollens 
with acids or acids and alkalis, depending on the pollen group They 
are apparently devoid of native protein but retain the type-specific 
immunologic properties, which can be demonstrated by the passive 
transfer test Properly controlled oral, intravenous or bronchial admin- 
istration of pollen propeptans was found to protect highly sensitized 
guinea pigs against as high as 20 minimum lethal doses of appropriate 
allergens 

On the basis of several years’ intensive study of 14 patients with 
hay fever and bronchial asthma. Brown, Holden and Nobili have 
found an unexpected blocking antibody response to oral pollen therap}^ 
The level did not seem to be related to the patient’s clinical progress 
Cutaneous tests and ophthalmic tests did not necessarily correspond to 
improvement or lack of improvement No long range variations of 
importance were found during the four year follow-up study 

Hansel reports good results in obtaining relief of hay fever and 
asthma with nethaphyl® (a combination of nethamine [methylethyl- 
amino-phenylpropanol] hydrochloride and butaphyllamine theophylline 
aminoisobutanol ) 

Hebald, Cooke and Downing found histamine azoprotein of little 
value in the treatment of patients with hay fever 

17 Urbach, E , Jaggard, G , and Cnsman, D W The Chemical and 
Immunologic Basis of Oral Pollen Propeptan Therapy m Hay Fever, Ann 
Allergy 5 147-155, 1947 

18 Brown, E A , Holden, E M, and Nobili, C The Skin-Test Block- 
ing Antibody Response to Oral Pollen Therapy and Criteria for Its Use, Ann 
Allergy 5 402-414, 1947 

19 Hansel, F K Nethaphyl in the Treatment of Nasal Allergy and Bron- 
chial Asthma, Ann Allergy 5 397-401, 1947 

20 Hebald, S , Cooke, R A , and Downing, L M Clinical and Serologic 
Study of Rag^veed Hay Fever Patients Treated with Histamine Azoprotein 
(Hepamine), J Allergy 18 13-15, 1947 



MacQUIDDY-HOLYOKE— REVIEW OF ALLERGY FOR 1947 471 


HEADACHE 

Hersh gives an excellent review of the etiology of headache, in 
which he covers a considerable volume of literature on the subject In 
a study of 1,000 cases, he found vasomotor rhinitis to be the commonest 
etiologic factor Other factors listed include myositis cervicahs, mechani- 
cal obstruction of the nose, sinusitis, neuropsychotic disorders, vascular 
cephalalgia, ophthalmic, pharyngeal and dental disturbances, involve- 
ments of the cervical portion of the spine, otic disturbances, atrophic 
rhinitis and anemia Vasomotor rhinitis was the chief factor m 282 
cases, an accessory factor in 130 and one of multiple factors m 140 
cases In 231 of the cases of vasomotor rhinitis the condition was 
considered to be on an allergic basis Of the cases of vascular ceph- 
alalgia, the pain was considered as histamine headache in 5 cases, as 
migraine m 13 cases, as due to hypertension m 3 cases and as due to 
an aneurysm in 1 case Only those vascular headaches preceded by 
an aura, lasting twelve hours or more and relieved by ergotamine tar- 
trate (gynergen®) were considered as migraine Histamine desensitiza- 
tion proved to be very successful in the group of histamine headaches 
Hersh feels that physical allergy may be an important factor in myositis 
cervicahs 

Shuey does not believe that many vascular headaches are allergic 
in origin Over one half of those not on an organic basis, he feels, 
are due to psychogenic factors In only 1 of a group of 16 cases was 
the headache thought to be allergic 

Hansel and Macy and Horton discuss the use of histamine m 
the treatment of some forms of headache Hansel states that in 32 of 
126 cases of unilateral headache the condition was due to histamine 
These cases could be differentiated from cases of migraine on the basis 
of short attacks and the absence of visual disturbances, and from cases 
of trigeminal neuralgia by the absence of a trigger zone Sweating, 
tearing, nasal congestion and flushing of the skin on the involved side 
he found rather characteristic The headache in these cases was usually 
controlled with graduated doses of histamine Five cases are reviewed 
in detail 


21 Hersh, J H Some Present Day Concepts of Headache, Ann Otol , Rhin 
&. Laryng 56 98-119, 1947 

22 Shuey, C B Vascular Mechanisms in Allergic Headaches, South 

M J 40 440-443, 1947 

23 Hansel, F K The Treatment of Certain Tjpes of Headache with 

Histamine, Ann Otol , Rhm & Larjmg 56 152-160, 1947 

24 Macy, D , and Horton, B T The T reatment of Migraine with Histamine 
Reuew of One Hundred and Forty-Four Cases, J Lab & Chn Med 32 1546, 
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Macy and Horton review a series of 144 cases of migraine After 
statistical analysis of their results, they found that the headache of 
from 23 to 33 per cent of patients was unchanged by histamine therapy 
Significant improvement occurred in 33 to 50 per cent of patients with 
typical migraine and in 40 to 66 per cent of patients with atypical 
migraine on the intravenous injection of histamine In 60 per cent of 
patients with typical migraine there was improvement when histamine 
was given subcutaneously Histamine given by both routes was fol- 
lowed by improvement m 70 to 85 per cent of patients with typical 
migraine and in 74 to 100 per cent of patients with atypical migraine 
In 85 per cent there were recurrences, unless the histamine was given 
up to a critical dose Macy and Horton conclude that histamine is not 
specific in the treatment of migraine 

Holden feels that food sensitivity is the factor chiefly responsible 
for migraine He discusses the disease and its treatment from the point 
of view of the ophthalmologist 

Alvarez believes that migraine is primarily a hereditary disease 
of the brain and that nothing is to be gained by looking for demon- 
strable pathologic factors in its cause He is of the opinion that it may 
be mild, or even latent, in some cases and that it becomes disabling 
when complicated by hereditary allergy, hypertension, psychopathy or 
constitutional inadequacy 

The Singhs report on the use of progesterone in the treatment 
of 23 patients with migraine These patients all showed evidence of 
estrogenic overactivity, and in all of them symptoms were prevented 
or relieved 

Meniere's syndrome 

Lyman calls attention to what he feels is a chaotic state in the 
literature on Meniere’s disease He shows the extent to which the term 
has become loosely used, and hence indefinite in meaning, and suggests 
that It be dropped in favor of the term “hydrops of the labyrinth,” 
which IS descriptive of the true condition 

Cawthorn discusses the pathology and history of Meniere’s dis- 
ease and points out that some authors consider it a disturbance m water 

25 Holden, F A Migraine as Seen by the Ophthalmologist, South M J 
40 757-760, 1947 

26 Alvarez, W C The Migrainous Personality and Constitution The 
Essential Features of the Disease, A Study of Five Hundred Cases, Am J M 
Sc 218 1-8, 1947 

27 Singh, I , Singh, I, and Singh, D Progesterone in the Treatment of 
Migraine, Lancet 1 745-747, 1947 

28 Ljrnian, H W Meniere’s — ^A Synonym of Confusion, Ann Otol , Rhm & 
Laryng” 56 352-356, 1947 

29 Cawthorn, T Meniere’s Disease, Ann Otol , Rhin & Laryng 56 18-38, 
1947 
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balance and others an allergic phenomenon He has encountered few 
instances in which sepsis was a probable cause and does not believe 
that the syndrome is due to pressure on the eighth nerve He reviews 
424 cases (234 of males, 190 of females) and finds that the largest 
group of patients was between the ages of 40 to 50 Treatment is 
discussed and the importance of reassurance to the patient emphasized 
Phenobarbital and scopolamine are said to help some patients, and limi- 
tation of fluids and use of a salt-free diet are said to be the best con- 
servative measures Histamine injections may be of benefit in some 
cases Focal infection probably should be searched for, although Caw- 
thorn does not believe that it is a likely cause Cawthorn also feels 
that too much attention is given by some authors to insufficiency of the 
eustachian tube Surgical treatment is discussed, and references to the 
literature are cited 

Williams gives an excellent review of Meniere’s disease, with 
extensive citing of the literature on the history, pathology, etiology, 
diagnosis 'and treatment, both medical and surgical He is of the 
opinion that there is evidence for considering Meniere’s disease a form 
of physical allergy and relating it to myalgia There is also evidence 
indicating the antigen-antibody type of allergy Histamine tests seemed 
to be of no value in forecasting the results of histamine treatment 
W illiams’ findings do not support Atkinson’s belief that there are 
both vasodilator and vasospastic types, since the response of all types 
was equally good to administration of both histamine and nicotinic 
acid The differential diagnosis of Meniere’s disease is discussed 

Atkinson again states his theory of vasospastic and vasodilator 
types of Meniere’s disease Of 22 cases of the vasodilator type, he 
obtained relief with histamine in 1 There was improvement in 10 
cases and no change in 11 

Harris reports on a senes of 112 patients with Meniere’s disease 
treated with intravenous injection of histamine In 71 patients the 
tinnitus was completely relieved, in 24 it was described as markedly 
improved and in 13 as considerably improved Four patients had no 
relief Hearing was improved m 89 per cent of the patients, and 
vertigo was relieved in 87 per cent 

30 Williams, H L The Present Status of the Diagnosis and Treatment of 
Endolymphatic Hydrops (Meniere’s Disease), Ann Otol , Rhin & Laryng 56 
614-646, 1947 

31 Atkinson, M Tinnitus Aurium Some Considerations Concerning Its 
Ongin and Treatment, Arch Otolaryng i5 68-76 (Jan ) 1947 

32 Harris, R The Intravenous Administration of Histamine as a Treat- 
ment of Meniere’s Syndrome, South M J 40 761-767, 1947 
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Of 340 cases reviewed by Kajaer,®^ signs of allergy were present 
in only 25 per cent, and in none was there evidence of labyrinthine 
anaphylaxis Kajaer therefore feels that the allergic prpcesses may 
affect the vestibular apparatus secondarily through mucosal alteration 
of the nose and eustachian tube, in contrast to Cawthorn’s opinion, 
previously cited In many of these cases the condition might thus be 
considered as psuedo Meniere’s disease rather than as true endolym- 
phatic hydrops 

McMahon,®^ on the other hand, believes that the allergic etiology 
of Meniere’s disease should always be considered He favors the usual 
allergic management of seeking for the offending allergens, followed by 
avoidance, desensitization and the use of specific drugs 

Lewy and Fox,®® treated 47 patients with Meniere’s disease with 
pyridoxine (vitamin Bo) Fifteen of these patients had been under 
the Furstenberg treatment, and these responded well Three patients 
represented complete therapeutic failures, while several others responded 
very slowl}^ so that spontaneous recovery may have been possible 

EYE 

In a review of the allergic manifestations of the eye, Speas includes 
the conditions of angioneurotic edema, blepharitis, conjunctivitis and 
keratitis After drug therapy, iritis, cylitis, uveitis, endophthalmitis or 
retinitis may develop A long list of drugs which may be allergens is 
given, It includes acetylsahcyhc acid, atropine, mercury, barbiturates, 
camphor, quinine, coal tar products, dinitrophenol, sulfathiazole, local 
anesthetics and physostigmine Speas feels that in some cases scintil- 
lating scotoma, cataract and sympathetic ophthalmia may also be on 
an allergic basis Diagnosis, in his opinion, is to be made on the basis 
of the history, tests for sensitivity (both cutaneous and conjunctival), 
elimination and inspection of environment Vernal conjunctivitis, 
particularly the limbic type, is said to be the commonest ocular mani- 
festation of allergy Speas recommends the usual allergic regimen, 
supplemented by such measures as addition of calcium, histamine therapy, 
salt-free diet, irrigation of the eyes and use of vasoconstricting drugs 
in the treatment of this condition 

33 Kajaer, M Meniere’s Disease and Allergy, Acta oto-laryng 35 390-403, 
1947 

34 McMahon, B J Influence of Constitutional Factors in Otological Con- 
ditions, Ann Otol, Rhin & Laryng 56 298-304, 1947 

35 Lew^, A , and Fox, N Pyridoxine (Bo) used in the Treatment of Vertigo, 
Arch Otolaryng 46 681-683 (Nov ) 1947 

36 Speas, W P Some Allergic Manifestations of the Eye, North Carolina 
M J 8 364-366, 1947 
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Woods discusses the allergic aspects of endogenous uveal disease 
He is particularly concerned with thei ordinary nonpurulent uveitis, 
intis or choroiditis, although he recognizes the allergic element in sym- 
pathetic ophthalmia and endophthalmitis phacoanaphylactica Two 
types of uveitis, nongranulomatous and granulomatous, are differen- 
tiated In the former the bacterial invasion is a minor factor, producing 
principally local hypersensitivity, which m turn is responsible for allergic 
manifestations to bacterial products In the latter the organisms them- 
selves produce lesions, with consequent inflammation, caseation, tissue 
destruction and often a compensatory overgrowth of granulomatous 
tissue, features lacking in the nongranulomatous type The type which 
develops is dependent on the immunity of the patient and the numbers 
and virulence of invading organisms Tuberculosis is used to illustrate 
the foregoing statements, and Woods feels that, with minor variations, 
the illustration would hold for other types of organisms as well A 
general definition of allergies and their types and a discussion of related 
immunologic phenomena are given at the beginning of the paper 

Berens, Girard and Cummings present 3 cases of simple glaucoma 
in which allergic reactions to foods were demonstrated by the pulse-diet 
method of Coca In 1 case the disease was brought under control only 
after institution of an allergen-free diet In the other 2 cases medical 
and surgical treatment resulted in control of the glaucomatous hyper- 
tension The progressive loss of visual fields, however, was not checked 
until allergens were eliminated from the diet, after which there was 
notable improvement 

A case of glaucoma in a young woman following the oral adminis- 
tration of sulfathiazole is reported by Fritz and Kesert 

Hogan describes a thin, transient membrane which may form on the 
conjunctiva of the tarsus during the early acute phase of vernal con- 
junctivitis, its presence suggests an allergic basis in some cases of 
membranous conjunctivitis 

Six cases of keratitis rosacea due to proved sensitivity to testosterone, 
with improvement under desensitization treatment, are reported by 
Zondek, Landau and Bromberg 

37 Woods, A C The Influence of Hypersensitivity on Endogenous Uveal 
Disease, Am J Ophth 30 257-274, 1947 

38 Berens, C , Girard, L J , and Cummings, E Allergy in Glaucoma, Ann 
Allergy 5 526-535, 1947 

39 Fritz, M H , and Kesert, M Glaucoma Following the Ingestion ot 
Sulfathiazole, Am J Ophth 30 197-198, 1947 

40 Hogan, M J Conjunctivitis with Membrane Formation, Am J Ophth 
30 1495-1513, 1947 

41 Zondek, B , Landau, J , and Bromberg, Y M Allergj'- to Endogenous 
Hormones as a Cause of Keratitis Rosacea, Brit J Ophth. 31.145-155, 1947 
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Harbert and McPherson and Goldsmith discuss the possible 
role of sulfonamide compounds m treatment of periarteritis nodosa 
Harbert and McPherson point out that the number of cases has greatly 
increased since the advent of the widespread use of these drugs, they 
feel that the compounds may act as haptens, combining with the plasma 
proteins to form allergens They report a case of scleral necrosis 
occurring during the course of periarteritis nodosa Goldsmith reports 
a case with autopsy in which the diagnosis is said to have been made 
on the basis of ophthalmoscopic changes m conjunction with physical 
findings and the clinical course The choroidal and retinal arteries 
were involved 

Sack reports a case of bilateral cataract developing suddenly in 
a girl of 17 after neurodermatitis, of fifteen years’ duration About 30 
similar cases aie said to have been reported previously in both 
American and European literature Both the neurodermatitis and the 
cataracts were thought to have an allergic basis, although the mechanism 
of production of the cataract is not known The prognosis of the 
cataract is said to be good under proper surgical management 

Ruiz-Moreno describes a monilid of the eyelid which is thought 
to be a tuberculin type of reaction to Candida albicans There is a 
dry, scaly, severely itching dermatitis bilaterally on both upper and 
lower eyelids It often occurs seasonally Some degree of success has 
attended treatment with an aqueous extract of C albicans 

Yasuna,^® discussing penicillin therapy in uveitis, cites 2 cases in 
which recovery was hindered rather than aided by it In his opinion, 
bacterial products from foci of infection in other areas released on 
penicillin therapy were responsible for the aggravation of symptoms 

The results of penicillin therapy in 55 cases of infections of the con- 
junctiva and eyelid are reported by Noe,^’^ who found allergic dermatitis 
in 16 per cent Results, although striking m a few cases, were not, 
on the whole, superior to those obtained with other forms of therapy 
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Iliff has had excellent results with beta irradiation in the treat- 
ment of vernal conjunctivitis Of 60 patients so treated, 30 per cent 
(18) were cured and the condition of 63 per cent (38) was improved 
In 7 per cent (4 patients) there was no improvement 

ASTHMA 

Lowell and Schiller, studied the vital capacity of asthmatic persons, 
and found a reduction to as little as 60 per cent after inhalation of 
aerosolized extracts of pollens of birch, oak, grasses and ragweeds The 
subjects with the severest asthma suffered the greatest reduction In 
all but 1 subject the vital capacity returned to its previous level in 
fifteen minutes 

Finke®” analyzes a series of 100 cases of a condition he considers 
to be infectious bronchial asthma and states the opinion that it is basi- 
cally chronic bronchitis In these cases the asthma is regarded as a 
symptom, to be considered apart from allergic bronchial asthma, and 
allergic findings are coincidental Rational therapy in such cases should 
be directed toward the infection and should include the administration 
of sulfonamide compounds and antibiotics Finke states that such meas- 
ures may avoid serious pulmonary disease, such as bronchiectasis 

Scherago considers bacterial allergy important m the etiology of 
asthma He emphasizes the following factors which may exist in the 
relation of bacterial infection to atopic allergy 1 Body resistance to 
entrance of foreign substances is lowered m an infection 2 Infection 
may lower the threshold m sensitive persons and so cause them to show 
symptoms 3 Allergic symptoms may disappear in severe febrile 
reactions 4 Original simple allergy may be complicated by infection 

Plotz discusses cardiac asthma and concludes that bronchospasm is 
an important element in certain types of heart disease and that there 
are cases in which cardiac asthma is indistinguishable from allergic 
bronchial asthma In such cases with no basal rales, the use of epi- 
nephrine leads to a sharp increase of vital capacity In cases with basal 
rales the drug does not have this effect 

48 Iliff, C E Beta Irradiation in Ophthalmology, Arch Ophth 38 415-441 
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Seven cases of death of asthmatic persons, thought to be due to 
cardiac complications, are presented by Lowance and co-workers 
Acute dilatation of the right side of the heart and severe emphysema 
were observed in 1 of these cases at autopsy 

Rowe and Rowe studied a group of 173 private patients with 
bronchial asthma who were over 55 years of age They believe that 
food and inhalant allergies are the most frequent causes of bronchial 
asthma m this age group and that they occur with about equal frequency 
Rowe and Rowe believe that there is minimal evidence of bacterial 
allergy as a factor in infectious asthma and did not consider it a major 
cause in any case in this series 

The absolute contraindication of morphine in the treatment of bron- 
chial asthma is emphasized by Peterson,^® who presents a physiologically 
rational outline of treatment for status asthmaticus Treatment includes 
full use of helium-oxygen mixtures with heavy ether in oil given 
rectally or with ether inhalation anesthesia as required by the state of 
excitement of the patient Bronchoscopy with the removal of mucous 
plugs IS recommended A fatal case of asthma, complicated by medi- 
astinal and subcutaneous emphysema, is described, and similar cases 
are cited from the literature 

Ratner,®° writing on pediatric allergy, points out that asthma rarely 
begins before the ages of 3 to 8 years Frequent bouts of rhinitis 
usually precede the asthma Food sensitivity is not considered as 
important as inhalant sensitivity 

Chobot,®^ however, states that food sensitivity and bacterial infec- 
tions are the chief causes of asthma during the first few years of life 
He feels that food sensitivity tends to disappear later and that there 
is a free period until the inhalant sensitivities begin to take on a major 
role The importance of bacterial infection is emphasized, and the 
removal of tonsils and adenoids and the use of autogenous vaccines are 
urged In another paper, Chobot discusses the differential diagnoses 
of asthma 
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The problem of asthma m military personnel is discussed by Smith 
and Fishman Smith states that bronchial asthma cannot be success- 
fully treated in a military environment, as there are too many factors 
beyond the control of the physician A hundred cases are presented 
in which the men were disabled an average of 114 5 days each Of 
these, 78 per cent had a preenhstment history of asthma 

Fishman also reviews the cases of 100 patients with asthma evacu- 
ated from overseas Of these, 56 had no previous history of asthma, 
and 78 were asymptomatic and needed no further treatment on return 
to the United States 

Waldbott questions whether or not sufficient emphasis is placed 
on the rehabilitation of the asthmatic patient after an attack The 
customary methods of treatment are, of course, necessary during the 
attack, but Waldbott feels that harm can be done by unduly extending 
such measures He outlines a program to overcome the invalidism of 
the asthmatic patient which includes carefully graded light exercises, 
gradual exposure to such antigens as animal emanations and house 
dust, and the institution of a high caloric diet if the patient is emaciated 
Duke’s method of gradually building up tolerance against sudden changes 
in temperature is suggested, and the elimination of habitual medication, 
especially by use of hypodermics and atomizers, is advised 

In cases of advanced allergic emphysema, Kahn points out that 
treatment must be directed against the emphysema, as well as the 
asthma Many of the patients are extremely sensitive, and care is 
necessary in injection treatment The results of cutaneous tests are 
frequently negative, but good results may still be obtained from hypo- 
sensitization Kahn feels that allergic rhinitis, sinusitis and polyposis 
are frequently associated and that, while polypi should be removed, a 
meticulous allergic regimen is the most important measure Rest is 
considered an important part of therapy Complete recovery when 
emphysema is well established cannot be expected 

Grove urges surgical treatment for sinusitis in asthmatic patients 
and reports 200 cases in which operation was performed He advises 
the use of antiallergic measures after operation 
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The use of radium in the treatment of asthmatic children is discussed 
by Ward, Livingston and Moffat, who report 34 cases The applica- 
tion of 2 gram minutes to each side of the nasopharynx monthly for 
an average of four treatments resulted m complete disappearance of 
lymphatic tissue m 23 of the 34 cases, in 15 of which the asthma was 
completely relieved In 5 others mild attacks continued, and in 3 the 
asthma was reported as improved 

Clowe and Walzl found that asthma was improved during radi- 
ation treatment for deafness 

Barach and Garthwaite report on the effectiveness of physiologic 
and antibiotic therapy in cases of intractable bronchial asthma In 
patients becoming refractory to epinephrine and aminophylhne, they 
found that substitution of meperidine hydrochloride (demerol hydro- 
chloride®), in SO cc doses to avoid side effects, and inhalation of 50 
per cent oxygen will often terminate persistent bronchial spasm Intra- 
venous injection of isotonic or hypertonic dextrose solution is often 
helpful Physiologic therapy also includes helium-oxygen inhalation, 
positive pressure respiration, ether anesthesia, bronchoscopy and induc- 
tion of artificial fever Antibiotic therapy is said to have limited, but 
unquestionable, value in selected cases 

Miller,®^ also writing on the physiologic basis of treatment of intract- 
able asthma, points out that such therapy depends on the realization 
that bronchial asthma always means obstruction, whether due to 
bronchial spasm, mucus plugging or bronchial edema, that the asthma 
is a defense mechanism and that the usual causes are infection and 
allergy 

Goodall and Unger treated 10 patients m status asthmaticus by 
the continuous intravenous administration of aminophylhne and recom- 
mend this treatment in the severest types of cases Two to 3 Gm of 
aminophylhne dissolved in 2,000 cc of 5 per cent dextrose in distilled 
water or isotonic sodium chloride solution was given at the rate of 28 
drops per minute Goodall and Unger feel that large doses should be 
used initially and should be gradually reduced as the asthmatic symp- 
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toms subside Complete or partial relief was obtained in 9 of the 10 
cases, but the authors state that relapse may occur when the treatment 
IS discontinued 

Pngal, Brooks and Hams administered aminophyllme to asthmatic 
patients in the form of an aerosol from a new combination steam gen- 
erator and aerosolizer, which they state is inexpensive and practical 
The dose of aminophyllme required when given in this way is extremely 
low (it IS estimated that not more than 0 05 Gm is inhaled) as com- 
pared with what is required for the effective intravenous treatment 
Side effects are thereby avoided The apparatus can also be used for 
penicillin therapy when indicated Of 40 patients with asthma treated 
with aerosol of aminophyllme, 32 obtained some relief Five patients 
with severe asthma who failed to respond to intravenous administra- 
tion of aminophyllme were relieved It is stated, however, that some 
patients will respond to intravenous use of aminophyllme who do not 
respond to the aerosol, and m some the condition is refractory to both 
treatments The vital capacity was increased to an average of 20 6 per 
cent m 9 cases m which studies were made 

Wyrens also reports on the use of aminophyllme m the treatment 
of asthma He considers an average dose 7)4 grams (450 mg ) of 
aminophyllme m 10 cc of solution given parenterally and recommends 
suppositories containing 7)4 grains for home administration He 
emphasizes the value of aminophyllme m cases m which epinephrine is 
contraindicated 

Segal and Beakey report on the use of a new bronchodilator drug, 
isuprel® hydrochloride (l-[3,4'-dihydroxyphenol] -2-isopropylammo- 
ethanol hydrochloride) m the treatment of bronchial asthma They have 
used the drug m subcutaneous doses of 0 2 to 0 33 cc of 1 1,000 solution 
and m oral doses of 30 to 60 mg daily, as well as m the form of an 
aerosol with oxygen m doses of 1 cc of a 1 100 dilution every three 
hours They have found alarming reactions from subcutaneous doses 
of more than 0 5 cc of a 1 1,000 solution and state that isuprel® should 
not be given intravenously Small doses can be given until individual 
tolerance is determined Piessor effects and tachycardia are said to be 
minimal The results m 82 ambulatory patients treated by oxygen 
aerosolization of isuprel® and 40 hospital patients treated by one or 
more methods are presented Eighty-five per cent of severely ill hos- 
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pital patients were kept comfortable with this drug alone The vital 
capacity was improved as subjective relief was obtained, and the fluctua- 
tions in blood pressure on inspiration and expiration were abolished 
or greatly reduced Eleven epinephrme-fast patients responded favor- 
ably, and no fastness to isuprel® was observed 

Barach and Garthwaite discuss the use of penicillin for patients 
with severe bronchial asthma Of 60 patients who received 91 courses 
of penicillin treatment, clinical improvement is said to have been pro- 
nounced in 16 and moderate m 19 In 36 patients improvement was 
slight, and m 20 there was none Of 35 patients who were greatly 
or moderately benefited, 21 continued to show improvement longer 
and 14 less than two months Improvement is more sustained in cases 
in which hyposensitization therapy with catarrhal vaccine and dust is 
instituted after penicillin treatment and continued indefinitely Barach 
and Garthwaite state that penicillin has limited, but unquestionable, 
value in selected cases of asthma 

The results in 29 cases of asthma treated by intravenous adminis- 
tration of penicillin are reported by Miller,^= who concludes that the 
drug IS valuable in combating infectious processes, and is thus effective 
in a significant group of cases of bacterial asthma It is not, however, 
a panacea in the treatment of intrinsic asthma He is of the opinion 
that the results are not conclusive at present, but warrant further study 
of the use of penicillin in treating bacterial asthma 

Prigal, Morganbesser and McIntyre discuss the use of steam- 
generated aerosols of penicillin in the treatment of infections associated 
with allergies, such as infectious asthma, bronchiectasis, bronchitis and 
sinusitis They attach considerable importance to their method as a 
prophylactic measure and point out that the relief obtained may be 
temporary In cases of status asthmaticus it is recommended that pre- 
liminary treatment with aerosols of aminophylline and ammonium 
chloride be administered (Prigal and associates ®®) Various methods 
for conserving and administering the aerosol are described 

Segal and Ryder report on 85 patients with pneumonia, infective 
bronchitis, infective bronchial asthma, pulmonary abscess, bronchiecta- 
sis, infective laryngotracheobronchial edema, pulmonarj'^ emphysema and 
pulmonary blebs who were treated Avith penicillin aerosol There was 
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considerable improvement in many of these cases The authors caution 
against indiscriminate use of the method 

The use of penicillin m oil and wax m the treatment of 39 patients 
with intrinsic asthma is discussed by Gay and Marriott They injected 
600,000 units of penicillin, followed by similar booster doses every five 
to seven days, and obtained improvement in 31 patients Gay and 
Marriott conclude that the method should be tried in any case of infec- 
tive asthma and that a majority of patients will be benefited by it 

Some of the dangers attending methods of treatment m asthma are 
pointed out by Mertins and Polonio Mertins reports several cases 
of extreme self medication with naphazoline hydrochloride (privine 
hydrochloride®) with addiction and collapse on withdrawal, while Polonio 
presents a series of cases of addiction to meperidine (demerol®) 

Rackemann,'® in a discussion of the causes of asthma, emphasizes 
the general principle that the treatment of an asthmatic patient as a 
whole man is more important than the treatment of his asthma 


ETIOLOGY OF ALLERGIES 


In a statistical study of intense palmar sweating, as determined by 
the Silverman technic, Cohen and Wolf^° report that there is a sig- 
nificant increase in atopic persons This increase, they maintain, is a 
manifestation of the allergic state and is not due to sampling errors, 
as race, sex and age are without influence on the results They conclude 
that respiratory allergies are probably dependent on an inherent behavior 
pattern of the autonomic nervous system, as well as on hypersensitivity 
on an immunologic basis 

Swanton is also of the opinion that asthma may represent an 
inherited stigma of the autonomic nervous system 

Jimenez Diaz, Lahoz and Canto enumerate the factors m mill dust 
which they feel might cause occupational asthma in such groups as 
farmers and millers They include rust and smut, as well as Coleoptra 
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(beetles), and, more rarely, Acanna, flour and substances similar to the 
allergens of house dust 

In a further review of flour allergy, Schwartz®^ gives an account 
of 35 cases Tests showed reactions to oats in 23, to rye in 22, to 
wheat in 19 and to barley in 18 Of 12 patients tested, 6 gave positive 
and 6 negative reactions to administration of potassium bromide and 
5 positive and 7 negative reactions to monochloramine Forty-six per 
cent of the series reported allergic disease in the family, and 2 of them 
had other allergies The sensitization time for the group is given as 
follows In a series of 23 patients with bronchial asthma and vaso- 
motor rhinitis, the average was 15 8 years for the asthma and 8 4 years 
for the rhinitis For 10 patients with asthma alone the average was 
15 7 years, and for 2 patients with vasomotor rhinitis alone it was 
110 years Desensitization treatment in this group is discussed, and 
it IS emphasized that flour allergy is an occupational disease 

A rather extensive series of papers by various authors appeared 
under the title of “Mold Fungi in the Etiology of Respiratory and 
Allergic Diseases ” In this group, Sellers and McKenzie show that 
in West Texas molds are present throughout the year In a series of 
392 patients with inhalant allergies, 174 gave definite reactions to one 
or more mold extracts, and 33 reacted only to molds Mold allergy 
was found to be especially prevalent in the age group of 1 to 20 years 
Desensitization treatment was considered worth while 

Dutton ®^ found evidence of infection with various nonpathogenic 
fungi in the bronchial secretions of a small group of persons with asthma 
and obtained positive reactions to intradermal and scratch tests with 
extracts of these fungi in some of the patients Appropriate hypo- 
sensitization resulted m improvement of symptoms, which is said to 
have been striking in a few patients with no other sensitizations Prince, 
Tatge and Morrow ®® report on the properties of extracts of molds made 
by various methods and tested on patients by a number of observers 

Morrow ®® reports a large series of observations on the occurrence 
of molds in various parts of the country In particular, results from 
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Buffalo, Decatur, 111 , Memphis, Tenn , Galveston, Texas, and Pitts- 
burgh are presented Ten species seemed to be the dominant ones for 
all stations These included Alternaria, Homodendrum, Penicillium, 
Aspergillus, Pullularia, Torula, Fusanum, Trichoderma and two organ- 
isms described as a sterile pale species and a sterile dark species 

Deamer and Graham report a twelve month study in San Fran- 
cisco and report no notable seasonal variation in atmospheric molds in 
that area 

Durham has continued his work on volumetric studies of atmos- 
pheric allergens He describes the methods used and gives an extensive 
list of resulting figures 

Hansen-Pruss and Deeper®® emphasize the need of a variety of 
methods for demonstration of suspected drug sensitivity, which m 
many cases might be impossible by a single method They list the 
variety of tests available under the following headings ( 1 ) tests using 
the pure, unaltered drug as an antigen (patch test, intradermal test, 
tongue test, buccal mucous membrane test, conjunctival test, leukopenic 
test, readmmistration) , (2) tests using a combination of the drug and 
serum protein (drug and serum in vitro and in vivo) , (3) passive 
transfer tests (Prausnitz-Kustner test, oral and intravenous use of 
antigen), and (4) miscellaneous tests (blister fluid, use of fluid and 
drug as antigen for intravenous test, use of other body fluids and 
exudates) 

Dragstedt®® points out the characteristics of true allergic reactions 
to drugs Thus, reactions characterized by asthma, migraine, dermatitis, 
angioneurotic edema or urticaria probably are allergic A history of a 
sensitizing administration of the drug is suggestive, and true allergy 
IS indicated when the reaction is alleviated by such drugs as epinephrine 
and diphenhydramine hydrochloride (benadryl hydrochloride®) Acute 
yellow atrophy, for instance, is probably not an allergic reaction, while 
granulocytopenia may or may not be 

Wright has found that nasal sensitivity, manifested by nasal con- 
gestion, can be produced by vasoconstrictors, the synthetic ones in par- 
ticular Relief in such cases is obtained promptly by discontinuance of 
the drug which is at fault 
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Ellis has found that the thiosahcyhc radical is the usual sensitizing 
factor in merthiolate® He adds that 50 per cent of the merthiolate®- 
sensitive group were also sensitive to the mercury radical 

Sensitivity to acetylsahcyhc acid (aspirin®) was found in 45 persons 
with chronic asthma by Friedlaender and Feinberg,®® who believe that 
it indicates the likelihood of sensitivities to othei simple chemical sub- 
stances The patients referred to were chiefly in the middle age group 

Instances of other etiologic factors reported include a case of asthma 
due to ingestion of tragacanth U S P (Brown and Crepea®^) and a 
case of sudden collapse m a young man following the intramuscular 
administration of 50 mg of thiamine Itydrochloride (Shapero and Gwin- 
ner A fatality following a second spraying of the nose, pharynx 
and trachea with procaine hydrochloride is reported by Ahroon,®® who 
states that death may have been due to aspiration, concentration of the 
solution by evaporation or allergy 

Hampton reports 2 cases of anaphylactic shock following par- 
enteral injection of typhus vaccine prepared from chick embryos, and 
Curphey cites a fatal reaction m a 3^ year old girl to influenza 
virus vaccine 

Reports on the role of the sulfonamide drugs and antibiotics m the 
etiology of allergies continue to accumulate The possible relation of 
the sulfonamide drugs to periarteritis nodosa suggested by Harbert 
and McPherson and Goldsmith and a case of glaucoma following 
sulfathiazole treatment (Fritz and Kesert®®) have already been 
referred to 

Sulzberger and his associates ®® have carefully studied the sensitiza- 
tion produced by topical application of the sulfonamide drugs in the 
form of creams in 254 men under standard conditions They conclude 
that the sulfonamide compounds fall into the following order of increas- 
ing sensitizing potentials corresponding to their water solubilities 

92 Ellis, F A The Sensitizing Factor in Me thiolate, J Allergv 18 212- 
213, 1947 

93 Friedlaender, S , and Feinberg, S M Aspirin Allergy Its Relationship to 
Chronic Intractable Asthma, Ann Int Med 26 734-740, 1947 

94 Brown, E B , and Crepea, S B Allergy (Asthma) to Ingested Gum 
Tragacanth, J Allergy 18 214-215, 1947 

95 Shapero, W , and Gwmner, M W Sensitivity to Thiamine Hydro- 
chloride Report of a Case, Ann Allergy 5 349-352, 1947 

96 Ahroon, W A Report of a Death from Pontocaine Hydrochloride, 
Laryngoscope 56 320-323, 1946 

97 Hampton, S F Anaphylactic Shock in Egg-Sensitive Individuals Fol- 
lowing Vaccination with Typhus Vaccine, J Lab & Clin Med 32 109-117, 1947 

98 Curphey, T J Fatal Reaction Due to Influenza Vaccine, JAMA 
133 1062-1064 (April 12) 1947 

99 Sulzberger, M B , Fanot, A , Baer, R L, and Lowenberg, C Sensi- 
tization by Topical Application of Sulfonamides, J Allergy 18 92-103 1947 



MacQUIDDY-HOLYOKE— REVIEW OF ALLERGY FOR 1947 487 


sulfadiazine, sulfathiazole, sulfanilamide and sodium sulfadiazine Cross 
sensitization was obtained with a significant frequency, and superficial 
damage to the skin at the site of topical application greatly increased 
the incidence of sensitization In conclusion, they warn that sensitizing 
external application of sulfonamide drugs results in increased danger 
of both cutaneous and general reactions from the subsequent oral admin- 
istration of the* same or a related drug 

A case of sensitization to sulfadiazine, m which passive transfer 
was successfully carried out, is reported by Whittemore and de Gara 
Sensitization in this case had apparently occurred during previous treat- 
ment for furunculosis Sherman and Cooke also proved the existence 
of antibodies by passive transfer tests in patients with sensitivity to 
sulfadiazine 

Friedman reports cases of sulfadiazine poisoning with pemphigoid 
lesions 

Ballenger,^®^ on the other hand, found an incidence of sensitivity of 
less than 0 5 per cent after application of sulfathiazole, sulfanilamide 
and sulfadiazine powers by insufflation to the mucous membrane of 
the upper respiratory tract in 1,500 patients with various acute infec- 
tions of the nose and throat 

Hopkins and Lawrence found that in a senes of patients treated 
with penicillin for cutaneous infections, 11 per cent had urticaria, ery- 
thematovesicular lesions or dermatitis and that 13 per cent of patients 
treated with penicillin ointment were sensitized, as shown by patch 
tests Sensitization was demonstrable m 27 per cent with eczematoid 
lesions There were, however, no severe generalized reactions, and 
sensitization was often localized and transient Less than 1 per cent 
of patients showed sensitization sufficiently severe to preclude later 
systemic treatment with penicillin 

Three cases of the delayed serum type of reaction to penicillin 
occurring in one family are reported by Kendig and Toone The 


100 Whittemore, A L, and de Gara, P F Sulfadiazine Sensitivity An 
Unusual Case with Successful Passive Transfer, J Allergy 18 382-384 1947 

101 Sherman, W B , and Cooke, R A Sulfadiazine Sensitivity with 
Demonstrable Skin Sensitizing Antibody in the Serum, Am J Med 2 588-593, 
1947 

102 Friedman, B Therapeutic Sulfadiazine Poisoning, with Pemphigoid 
Lesions Conjunctival Changes, Arch Ophth 38 796-805 (Dec ) 1947 

103 Ballenger, H C Sensitivity from Insufflation of the Powdered Sulfona- 

mide Compounds in Acute Infections of the Nose and Throat, Aich Otolarvne 
46 52-57 (July) 1947 ^ ® 

Hopkins, J G, and Lawrence, H Sensitization to Penicillin. T Aller^s^ 


105 Kendig, E L, and Toone, E 
Penicillin Report of Three Cases 
1947 
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reactions were all moderate m form, with malaise, arthralgia and 
urticaria 

Mears and State describe a case in which local use of penicillin 
in a hypersensitive patient produced a rapid inflammatory and necrotiz- 
ing lesion resembling Arthus’ phenomenon The solution in this case 
was used on an open wound 

Brown reports a case of glossodynia and exfoliation of papillary 
filaments after the oral administration of penicillin 

A case of urticaria and nasal congestion and another of dermatitis, 
nasal congestion and photophobia in nurses handling penicillin are pre- 
sented by Maclnnis One of these nurses gave a history of penicillin 
sensitivity following treatment, but the other had no history of ever 
receiving penicillin 

Barefoot and Orlandsl<y feel that some reactions to penicillin 
may be due to impurities, and they cite the case of a patient who gave 
no reaction to crystalline penicillin after having had repeated reactions 
to the crude drug 

Hewitt and Curry have found a histamine-hke substance in strep- 
tomycin which produced typical effects, relieved by diphenhydramine 
hydrochloride (benadryl hydrochloride®), in a group of patients They 
feel that the evidence indicates that histamine may be a contaminant 
in impure streptomycin 

ANTIHISTAMINIC SUBSTANCES 

A general review of the pharmacology of the antihistammic drugs 
is published by Loew,^^^ and another, briefer, general discussion, by 
Arbesman Arbesman points out that these drugs owe their effec- 
tiveness to the altering of the end product of the allergen-antibody 

106 Mears, F B , and State, D Arthus Phenomenon Induced by Local 
Application of Penicillin, Minnesota Med 30 S17-518, 1947 

107 Brown, R L Glossodynia and Exfoliation of Papillae Filaments After 
Oral Administration of Penicillin, Arch Otolaryng 45 355-356, 1947 

108 Maclnnis, K B Allergic Reactions from Handling Penicillin, Ann 
Allergy 5 102-104, 1947 

109 Barefoot, S W , and Orlandsky, S Report of a Patient Tolerating 
Crystalline Penicillin Without Reaction After Repeated Reactions to Crude 
Penicillin, North Carolina M J 8 82-83, 1947 

110 Hewitt, W L, and Curry, J J Pharmacodynamic Effect in Man of 
Streptomycin Containing a Histamine-Like Factor, J Lab & Clin Med 32 
41-46, 1947 

111 Loew, E R Pharmacology of Antihistamine Compounds, Physiol 
Rev 27 542-573, 1947 

112 Arbesman, C E. The Pharmacology, Physiology and Clinical Evalua- 
tion of the New Antihistammic Drugs (Pynbenzamine and Benadryl), New York 
State J Med 47 1775-1781, 1947 
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reaction, which is histamine Other investigators, however, are in doubt 
whether histamine is actually the mediating substance responsible for 
allergic reactions, as demonstrated by studies with antihistamimc drugs 
Last and Loew,^^® working with rabbits, found that the effect of injected 
histamine in increasing capillary permeability, as shown by the trypan 
blue test, was prevented or diminished by administration of diphenhydra- 
mine and pyranisamine (neo-antergan®) They found, however, that 
mtradermal injections of horse serum and other substances produce a 
trypan blue reaction not modified by diphenhydramine (benadryl®) and 
therefore conclude that histamine is not a major factor in the produc- 
tion of such increased capillary permeability They do not feel, how- 
ever, that histamine can be excluded entirely in antigen-antibody 
reactions 

Dreisbach failed to obtain protection against the development of 
the Arthus type of cutaneous sensitivity induced by penicillin in horse 
serum with diphenhydramine (benadryl hydrochloride®) or tripelenna- 
mine hydrochloride (pyribenzamme hydrochloride®), even when they 
were mixed with the antigen given When mixed with histamine, they 
did prevent reactions He suggests that the clinical effects of these 
drugs may be subjective and dependent on central and peripheral 
depression 

Schiller and LowelL^® measured changes in vital capacity of 3 
asthmatic patients subjected to the inhalation of aerosolized pollen 
extracts and to solutions of histamine and acetyl-beta-methylcholine 
The effects of various drugs in modifying responses were studied, and 
it was found that neither atropine nor tripelennamme hydrochloride 
influenced them They conclude that neither acetylcholine nor hista- 
mine IS a determining factor in the production of pollen-induced 
asthmatic attacks 

Levy and Seabury made spirometnc studies on 16 patients with 
asthma and found that at thirty minutes and one hour after the oral 
administration of 100 mg of diphenhydramine hydrochloride there were 

113 Last, M R , and Loew, E R, Effect of Antihistamine Drugs on 
Increased Capillary Permeability Following Intradermal Injections of Histamine, 
Horse Serum and Other Agents in Rabbits, J Pharmacol & Exper Therap 89 
81-91, 1947 

114 Dreisbach, R H Failure of Benadryl and Pyribenzamme m Experi- 
niental Skin Sensitization to Penicillin and Horse Serum, J Allergy 18 397- 
401, 1947 

115 Schiller, I W , and Lowell, F C The Effect of Drugs in Modifying the 

esponse of Asthmatic Subjects to Inhalation of Pollen Extracts as Determined 

by Vital Capacity Measurements, Ann Allergy 5 564-566, 1947 

n6 Levy, L, and Seabury, J H Spirometnc Evaluation of Benadryl m 
Asthma, J Allergy 18 244-250, 1947 



490 


ARCHIVES OF OTOLARYNGOLOGY 


no consistent changes m vital capacity, tidal air, minute ventilation, 
expiratory differential (the value in centimeters of air of the difference 
between the expiratory level of a vital capacity breath and the expira- 
tory level of the preceding normal breath), respiratory rate or degree 
of emphysema In 3 of 6 patients deriving subjective relief, the spiro- 
metric data were opposed to the subjective report The spirometnc 
measurements were increased with no increases in respiratory rate, in 
5 patients given epinephrine and aminophylhne One patient went into 
status asthmaticus after administration of diphenhydramine hydro- 
chloride (benadryl®) Lei^ and Seabury believe that there are two 
phases in the subsidence of asthma separated by a variable interval 
(1) the initial alleviation of bronchial spasm and (2) the return of the 
respiratory effort to a resting level 

Campbell, Baronofsky and Good found that, while diphenhydra- 
mine hydrochloride protected rabbits against histamine shock, it did 
not protect them against anaphylactic shock induced with egg white 
Guinea pigs actively sensitized to egg white were not protected against 
anaphylaxis induced by intraperitoneal administration of the antigen 
On the other hand, Marcus concludes that the protective effect 
of tnpelennamine hydrochloride and diphenhydramine hydrochloride is 
quantitatively related to administered doses of egg white and that these 
results are important evidence that histamine plays a major role in 
anaphylaxis 

Mayer is also of the opinion that data derived from experiments 
with antihistaminic substances support the theory that histamine (or 
a histamine-like substance) is an important factor in anaphylaxis and 
in other manifestations not previously associated with histamine 

Mayer, Brousseau and Eisman protected guinea pigs against 
histamine intoxication and anaphylactic shock with administration of 
tnpelennamine hydrochloride inhaled in the form of an aerosol The 
possible therapeutic value ot tnpelennamine hydrochloride administered 
in this way is mentioned, since the effective doses are so small that 
side effects should be kept at a minimum 

117 Campbell, B, Baronofsky, I D, and Good, R A Benadryl Effects on 
Anaphylactic and Histamine Shock in Rabbits and Guinea Pigs, Proc Soc 
Exper Biol & Med 64 281-283, 1947 

118 Marcus, S Quantitative Aspects of Inhibition of Anaph 3 dactic Shock in 
Guinea Pigs, Proc Soc Exper Biol & Med 66 181-184, 1947 

119 Mayer, R L Antihistaminic Substances and Experimental Sensitiza- 
tion, Ann Allergy 5 113-125, 1947 

120 Mayer, R L , Brousseau, D , and Eisman, P C Pyribenzamine Aerosol 
Inhalation Influence on Anaphylaxis, Proc Soc Exper Biol Med 64 
92-96, 1947 
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Gelvm, Ehas and McGavack found that diphenhydramine hydro- 
chloride had no effect on the permeability of the meningeal capillaries 
and produced no alteration in the cerebrospinal fluid They therefore 
conclude that any effects following the administration of diphenhydra- 
mine hydrochloride to human subjects are due to other modes of action 
of the drug 

Rose, Femberg, Friedlaender and Feinberg studied the compara- 
tive antianaphylactic properties of several of the antihistamine drugs, 
including diphenhydramine hydrochloride, tnpelennamine hydrochloride, 
dimethyl aminoethylbenzyl aniline (antergen®) and pyranisamme (neo- 
antergan®) all of which showed essentially similar effects against a 
single lethal dose of histamine It was further found that amounts of 
these drugs which had no effect on the contractions of a sensitized strip- 
of guinea pig intestine due to histamine inhibited . anaphylactic con- 
tractions 

Further demonstrations of the antihistaminic activity of diphen- 
hydramine hydrochloride are reported by Cohen and co-workers,^-® who 
show the effectiveness of the drug in raising the histamine threshold 
of the human skin, and that of tnpelennamine hydrochloride, by Aaron 
and Abramson,^®^ who demonstrated inhibition of histamine wheal 
formation 

Mayer and Kull showed that the effect of hyaluronidase m 
increasing allergic inflammatory lesions of the skin was counteracted by 
tnpelennarame hydrochloride 

Goodman and Coonrad were able to prevent headache induced 
with histamine phosphate in all of a group of 34 persons subject to 
various types of headache with 100 mg of diphenhydramine hydro- 
chloride given orally one hour before the experiment Of 54 patients 
seen primarily because of headache, histamine phosphate reproduced 


121 Gelvm, E P , Ehas, H , and McGavack, T H The Effect of Dimethyl- 
aminoethyl Benzhydryl Ether Hydrochloride (Benadryl) upon Permeability of 
Meningeal Capillaries, J Pharmacol & Exper Therap 89 lOl-lOS, 1947 

122 Rose, J M , Femberg, A R , Friedlaender, S . and Femberg, S M 
Histamine Antagonists VH Comparative Antianaphylactic Activity of Some 
New Antihistaminic Drugs, J Allergy 18 149-155, 1947 

123 Cohen, M B , Friedman, H J , Zoris, J , Burke, M , and Abraham, L E 
the Effect of Beta-Dimethylammoethyl-Benzhydryl-Ether-Hydrochloride on the 
Histamine Threshold of the Human Skin, J Allergy 18 32-35, 1947 

^4 Aaron, T H , and Abramson, H A Inhibition of Histamine Whealmg 
m Human Skin by Pjribenzamme Hydrochloride Using lontophoretic Technique 
■t roc Soc Exper Biol & Med 65 272-273, 1947 ’ 
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1 S 47 Hvaluronidase, Proc Soc Exper Biol &. Med 66 392-398, 
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symptoms in 31 Of 18 patients given diphenhydramine hydrochloride 
before a subsequent injection of histamine phosphate, the headache was 
prevented in 15 and was mild in 1 Results were questionable in 
2 others 

Perry and Horton found that 12 5 to 25 mg of tripelennamme 
hydrochloride given intravenously almost entirely prevented headaches 
follow mg the intravenous administration of 0 05 mg of histamine base 
They obtained no consistent eflfect of tripelennamme hydrochloride on 
the increase of gastric acidity induced wuth histamine They do not 
recommend the intravenous administration of tripelennamme hydro- 
chloride clinically because of side efiects 

Using electroalgesimetric determinations, Leavitt and Code 
showed that diphenhydramine hydrochloride has anesthetic potencies 
in dilutions of 1 -500,1 1,000,1 5,000,1 10,000 and 1 20 000, equiva- 
lent, respectively, to solutions of procaine hydrochloride of 1 200, 1 400 
1 800, 1 1,600 and 1 3,200 In concentrations greater than 1 500 
diphenhydramine hydrochloride proved to he evtremel} irritating and 
caused necrosis and ulceration in 4 of 10 subjects 

Of other antihistammic drugs, one, thonzjdamine h} drochloride 
(neohetramine hydrochloride® , N,N-dimethyl-N'-[/i-methoxyhenzyll- 
N'-[2-pyrimidyl]-ethylenediainme hydrochloride) was investigated hj" 
Reinhard and Scudi and Dreyer and Harwood’®® Reinhard and 
Scudi, on the basis of intraperitoneal tests on mice found it to he half 
as toxic as other antihistammic drugs Marked activity against the 
effects of histamine on bronchioles and capillaries w’’as demonstrated, 
but quantitative estimates of the effect w^ere said to vary wuth the method 
of testing The drug protected guinea pigs against anaphylactic shock, 
and therapeutic value is suggested Dreyer and Harwmod ’®® found 
thonzylamine hydrochloride to he highly antihistammic and to jiossess 
atropine-like properties 

The compound N-(2-pyridyl)-N-(2-thenyl)-N', N-dimethylethyl- 
endiamine hydrochloride, designated as 01013, was found by Lee, Dm- 

127 Perry, E L, and Horton, B T Use of Pyribenzamine in Pie\ention of 
Histamine- Induced Gastric Acidity and Headache and in Treatment of Hypei- 
sensitiveness to Cold, Am J M Sc 214 S53-SS8, 1947 

128 Leavitt, M D , and Code, C F Anesthetic Action of Beta Dimetliyl- 
ammoethyl Benzhydryl Ether Hydrochloride ('Benadryl) in tlie Skin of Human 
Beings, Proc Soc Exper Biol & Med 65 33-38, 1947 

129 Reinhard J F , and Scudi, J V Pharmacological Charactei istics of 
Neohetramine, a New Antihistammic Drug, Proc Soc Exper Biol &, Med 66 
512-515, 1947 

130 Dreyer N B, and Harwood, D Pharmacological Charactei istics of 
Neohetramine, a New Antihistammic Drug, Proc Soc Exper Biol S. Med 66 
515-516, 1947 
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widdie and Chen to be a potent antihistaminic agent through 
experiments with guinea pigs and cats and on guinea pig intestine It 
IS thought to be of possible value in the treatment of hay fever Fein- 
berg and Bernstein also demonstrated its antihistaminic properties 
and found that it produces fairly common side reactions, chiefly sedation 
These effects are stated to be about equal to those of tnpelennamine 
hydrochloride and definitely less marked than those of diphenhydramine 
hydrochloride Clinical tests indicate an effectiveness approaching, but 
not equaling, that of tnpelennamine hydrochloride 

Halpern and his co-workers (Halpern^®® and Hamburger, Halpern 
and de Bray studied a new series of antihistaminic drugs derived 
from thiodiphenylamme Two of them (3015 RP and 3277 RP) 
were found to be powerfully autihistamimc The latter is said to protect 
guinea pigs against 1,500 lethal doses of histamine, and 0 1 mg protects 
against fatal anaphylactic shock The drugs were found to be less toxic 
and more active than previous antihistaminic substances 

A large group of clinical reports on the antihistaminic drugs 
appeared during 1947 A majority of these reports deal uith tripelen- 
namine and diphenhydramine These u ill be considered first and 
reports on other drugs will be covered later 

Reinstein and McGavack outline a technic for the administration 
of diphenhydramine hydrochloride, beginning with an initial dose of 
1 50 mg daily The dose is increased to 600 mg over a ten day period 
and the increase is stopped as soon as improvement begins Adminis- 
tration of the dose attained is then continued for two ueeks and then 
stopped If symptoms recur, treatment is resumed In children a 
similar program is followed with a maximum dose of 2 mg per pound 
(0 5 Kg ) of weight It is suggested that side reactions lie ignored 
unless they are severe 

131 Lee, H M , Dinwiddie, W G , and Chen, K K The Antdnstamine 
Action of N-(2-Pyndyl)-N-(2'Thenyl)-N' N'-Dimethylethylendiamine Hydro- 
chloride, J Pharmacol & Exper Therap 90 83-87, 1947 
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Goldstein lepoits on 79 allergic patients treated \Mth diphen- 
hydramine hydrochloride, 71 of them between the ages of 2 and 16 3^ears 
He obtained excellent improvement in 76 per cent, good improvement 
in 10 per cent, fair to poor results in 6 per cent and no improvement 
in 8 per cent 

Pennock had poor results with administration of diphenhydramine 
hydrochloride in his series of cases and feels that the dose used may 
have been inadequate 

In the treatment of hay fever Logan reports some benefit in 11 
of 13 children receiving doses of 10 to 450 mg of diphenhydramine 
hydrochloride per day Lockey found diphenhydramine hydrochloride 
valuable in the treatment of hay fever, and similar results are reported 
by Barnett and his co-workers Farmer and Spickschen obtained 
good results in 23 of 45 cases, fair results in 11 cases and poor results 
in 11 cases Walton and Kristjansson-MacDonelH'*- obtained marked 
benefit with diphenhydramine hydrochloride in 16 of 18 cases of hay 
fever 

Loveless has found both diphenhydramine and tnpelennamine 
valuable in the treatment of hay fever, and in another paper (Loveless 
and Brown reports that the two drugs were about equally effective 
in 23 of 33 cases Of the remaining 10 cases, response was better 
to tnpelennamine hydrochloride in 5 and to diphenhydramine hydro- 
chloride in 5 

136 Goldstein, H Benadryl Treatment of Allergic Patients Seventy-Nine 
Cases, J Pediat 30 41-44, 1947 
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Fever, Asthma, Vasomotor Rhinitis, and in Mixed Allergic Groups Further 
Observations, Eye, Ear, Nose & Throat Monthly 26 199-205, 1947 
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501-504, 1947 



MacQUWDY-HOLYOKE— REVIEW OF ALLERGY FOR 1947 495 

Engelsher made three day trial treatments with tnpelennamme 
hydrochloride and diphenhydramine hydrochloride on 193 patients with 
hay fever or asthma, or both In 127 patients symptoms were unchanged, 
and the drying effect produced cough, and even asthma, in some patients 
who had had no previous thoracic symptoms He feels that these 
drugs are far less valuable than standard medication 

Wagner emphasizes the value of diphenhydramine and tripelen- 
namme in the symptomatic relief of allergic conditions and reports 
38 cases of hay fever treated with these drugs, with relief m 24, partial 
relief in 3 and no relief m 11 Of 44 patients under hyposensitization 
treatment who had symptoms, 38 were relieved with antihistammic 
drugs 

Henderson and Rose had their best results with tnpelennamme 
hydrochloride m treatment of hay fever, with benefit to 47 of 61 patients 
Similar results are reported by Levm,^^® who obtained improvement m 
18 of 28 patients Levin feels that results with diphenhydramine hydro- 
chloride are slightly better than those with tnpelennamme hydrochloride 

Fuchs, Schulman and Strauss consider tnpelennamme hydro- 
chloride valuable for the relief of symptoms of hay fever but point out 
that relief is temporary and in no way concerned with the antigen- 
antibody reaction They have found tnpelennamme hydrochloride 
particularly useful when administered prior to the injection treatment, 
since larger doses are made possible and maximum doses almost twice 
those otherwise tolerated can be used 

Leibowitz, Kurtz and Schwartz obtained relief m 9 of 21 patients 
with hay fever treated with tripelennamme hydrochloride alone, in 35 of 
47 treated with tnpelennamme hydrochloride and desensitization and m 
10 of 18 with desensitization alone Arbesman, Cohen and Osgood 
report that tnpelennamme hydrochloride and injection therapy gave 

145 Engelsher, D L Antihistammic Drugs in Asthma and Hay Fever, 
New York State J Med 47 1696, 1947 

146 Wagner, H C Symposium on Advances m Clinical Medicine Use 
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147 Henderson, A T , and Rose, B Pyribenzamme in the Treatment of 
Allergy, Canad M A J 57 136-140, 1947 
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J Allergjr 18 385-390, 1947 
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relief of symptoms m 95 of 242 patients In clinic patients results 
obtained with either tnpelennamine hydrochloride or specific hypo- 
sensitization were about equal 

In treatment of vasomotor rhinitis Lockey reports valuable results 
with diphenhydramine hydrochloride, and Logan obtained some 
benefit in 16 of 18 children with the drug 

Tnpelennamine hydrochloride and/or diphenhydramine hydrochlo- 
ride has been reported to be of value in treatment of urticaria by 
Logan Lockey”'’ Loveless”" and Loveless and Brown’” 

Peterson and Bishop completely controlled serum sickness in 
9 of 10 children, from 2 months to 8 years of age, with doses of 8 mg 
of diphenhydramine hydrochloride per pound of body w'^eight The tenth 
child was much benefited 

Perry and Horton found tnpelennamine bydrochloride of some 
value in 3 cases of l^persensitiveness to cold 

Lockey found diphenhydramine of no value in treatment of 
migraine, seasickness dysmenorrhea, or erythema nodosum (1 case) 
and of little value in treatment of atopic eczema 

In treatment of bronchial asthma, reports are consistently unfavor- 
able, or at best inconclusive McGavack, Elias and Boyd consider 
diphenhydramine a valuable antihistaminic agent and a potent sedative 
but report only fair results in the treatment of asthma Lockey 
found that the drug had limited value in some cases of intractable 
asthma but that it did not relieve the asthma of most patients Bar- 
nett. Goss, Fox and Cohen had poor results in 3 cases of severe 
asthma Logan reports some degree of benefit in 6 of 7 children 
with a single attack of asthma and in 16 of 17 children with multiple 
attacks Feinberg and Friedlaender found tnpelennamine only 
moderately effective in treatment of bronchial asthma, while Loveless 
and Brown report that mild bronchospasm was relieved but that 
severe asthma was not 

It is generally agreed that both tnpelennamine and diphenhydramine 
frequently produce troublesome side reactions and that these may m 
some degree limit the value of the drugs Gruhzit and Fisken 

152 Peterson, J C, and Bishop, L K Treatment of Serum Sickness witli 
Benadryl, J A M A 133 1277-1280 (April 26) 1947 
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investigated the basic effects of diphenhydramine hydrochloride and 
another antihistamimc drug, A-446 (2-morphohnoethyl benzhydryl 
ether hydrochloride) They found that both drugs were well tolerated 
in appropriate doses for six months Toxic effects noted included 
excitement, spastic ataxia, extreme irritability, painful hyperesthesia, 
convulsive attacks and respiratory and myocardial embarrassment Bar- 
biturates controlled the excitement, but not respiratory or cardiac 
depression 

Goldstein added 25 per cent of pyndoxme hydrochloride to 
diphenhydramine and found that most side effects were overcome In 
2 cases m which the effect was not obtained, 50 mg of nicotinamide was 
immediately successful 

Of Pennock’s series of patients, 57 per cent had side reactions to 
diphenhydramine hydrochloride and 5 per cent had to discontinue use of 
the drug There was, however, no instance of addiction, cumulative 
effect, development of tolerance, sensitization or serious toxic effect 

Farmei and Spickschen found side reactions in one third of 
45 patients with hay fever treated with diphenhydramine hydrochloride 
Walton and Knstjanssen-MacDonell encountered side reactions in 
14 of 18 cases of hay fever and feel that remote toxic effects must be 
considered and that allergy to antihistamimc drugs is a possibility 
Side reactions to diphenhydramine are also reported by McGavack, 
Elias and Boyd and by Logan Loveless and Brown, in com- 
paring diphenhydramine with tripelennamine, report that side effects 
(mostly sedation) occurred in 61 per cent of patients treated with 
diphenhydramine and in 20 per cent treated with tripelennamine 
Wagner and Levin also report side reactions with tripelennamine 
and diphenhydramine, and Levin has found them more frequently with 
the latter drug 

Henderson and Rose encountered side reactions to tripelennamine, 
and 2 of 138 patients had to discontinue therapy Leibowitz and his 
associates reported side reactions m 25 of 68 patients treated with 
tripelennamine h)fdrochloride 

A number of cases of unusual and serious side reactions to diphen- 
hydramine and tripelennamine have been reported Harris and Shure 
describe a case of eczematoid dermatitis following administration of 
tripelennamine hydrochloride This reaction is considered allergic, since 
the effect is unconnected with the pharmacologic properties of the 
drug Tv o cases of dermatitis occurring during treatment with tripelen- 
namme, with recovery on withdrawal of the drug aie reported by 

IK Hams, AI C , and Shure, N Eczematoid Dermatitis Following Ingestion 
ot ^Piribenzaniine Hydrochloride,” N N R Tablets, J Allergy 18 408-412 
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Epstein Sternberg records a case of hysteria in a young n oman 
given a daily dose of 350 mg of diphenhydramine hydrochloride, with 
recovery \\ hen the administration was stopped Weil ^ presented a 
case of excitement followed by irrationality in a 33^^ year old boy given 
diphenhydramine hydrochloride Recovery in this case was also prompt 
The case of a woman aged 26 who received 300 mg of diphenhydramine 
hydrochloride over a tliree day period, and in nhom developed palpi- 
tation, malaise, drowsiness, heartburn, nausea and, eventualh, uncon- 
sciousness, is described by Geiger, Rosenfield and Hartman A case 
of hypertension following administration oi diphenhydramine hidro- 
chloride is reported by Gelfand,***^ and one of a prolonged reaction, 
still present after three months, by Schwartzberg and Willerson 

Adwnvnstration of tnpelennamme Uydrochloride was followed by 
gi anulocytopenia in a woman of 74 and vas considered tlie piobable 
cause m this case, reported by Blanton and Owens 

In a few cases diphenhydramine h 3 ’^drochloride was given in massive 
doses One was that of an 18 year old girl who increased her dose 
to 2,000 mg m three days after experiencing good results in hay fever 
and asthma She became drows)’- and irrational The temperature, 
pulse and respiratory rate remained normal, and she recoiered in 
forty-eight hours Treatment consisted of forcing fluids, especially 
strong coffee (Borman Duerfeldt reports the suicide of a girl 
aged 13 who took 30 capsules (50 mg each) of diphenhydramine h}'’dro- 
chloride and the recovery of an asthmatic patient aged 56 who mis- 
understood directions and took 50 similar capsules 

157 Epstein, E Dermatitis Occurring During Therap}' with Tnpelennamine 
Hydrochloride (“Pynbenzamine Hydrochloride”), JAMA 134 782 (June 28) 
1947 

158 Sternberg, L Unusual Side Reaction of Hysteria from Benadryl, J 
Allergy 18 417, 1947 

159 Weil, H R Unusual Side Effect from Benadryl, JAMA 133 
393 (Feb 8) 1947 

160 Geiger, J , Rosenfield, S Z , and Hartman, D L Unusual Reaction 
Following Benadryl Administration, JAMA 133 392 (Feb 8) 1947 

161 Gelfand, H H Hypertension Following Benadryl, Queries and Minoi 
Notes, JAMA 134 1278 (Aug 9) 1947 

162 Schwartzberg, S, and Willerson, D Prolonged Reaction to Benadryl, 
JAMA 133 393-394 (Feb 8) 1947 

163 Blanton, W B , and Owens, M E B , Jr Granulocytopenia Due 
Probably to “Pjnbenzamme,” JAMA 134 454-455 (May 31) 1947 

164 Borman, il C Danger with Benadryl of Self-AIedication and Large 
Dosage, J A. M A 133 394-395 (Feb 8) 1947 

165 Duerfeldt, T H Acute Benadryl Poisoning, Northwest Med 46 781- 
782, 1947 
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Of the other antihistammic drugs, one, phenindamme (thephorm®) , 
(2-methyl-9-phenyl-2,3,4,9-tetrahydro-l-pyridmdene hydrogen tartrate) , 
as tried clinically by Reynolds and Horton,^®® who had excellent results 
in 17 of 22 cases of hay fever In these 17 cases, the symptoms were 
moderately severe In 2 of 4 other cases with severe symptoms 50 per 
cent relief was obtained One patient had no relief, and 1 complained 
of drowsiness Animal studies indicated that phenindamme is antago- 
nistic to histamine 

Kallos found antistin (2-phenylbenzylaminomethyl-imidazohn), 
a drug little used in the United States, valuable in the treatment of 
allergic dermatosis, serum disease, Meniere’s syndrome, Horton’s syn- 
drome (histamine cephalalgia) and in some cases of seasonal perennial 
allergic rhinitis 

The drug called 01013 by Lee and co-workers was found most 
effective by Pierce and Mothersill m the treatment of rhinitis due 
to pollen, acute urticaria and histamme-mduced headache Of 21 cases 
of ragweed hay fever, complete relief was obtained in 15 cases, moderate 
relief m 3 cases and none in 3 cases There were 5 instances of side 
effects, dizziness, depiession and hght-headedness A dose of 50 to 
400 mg daily was employed 

Feinberg and Bernstein found the same drug a little less effective 
than tnpelennamine hydrochloride Side reactions occurred less fre- 
quently than with diphenhydramine and m selected persons are said 
to be less disturbing than those of tnpelennamine 

Ratner evaluates the antihistammic drugs and their place in 
therapeutics and points out that histamine is not the proved cause of 
allergic reactions and that these drugs have not been proved to be 
antihistammic He feels that many allergic episodes are self limited 
and that spontaneous termination may frequently be confused with 
beneficial results from use of antihistammic substances He considers 
them valuable m cases of urticaria and hay fever m allaying pruritus 
and lacrimal and nasal discharge but points out what the literature cited 
indicates, namely, that they are not effective m treatment of asthma or 
eczema They deserve a place as S 3 "mptomatic remedies but are m 
no sense cures 

166 Reynolds, J L , and Horton, B T Clinical Observations on the Use of 
Thephorm A New Antihistamine Agent, Proc Staff Meet, Mayo Clin 22 
574-577, 1947 

167 Kallos, P Significance of “Histamine Antagonists” in the Treatment 
of Mlergic Disease, JAMA 135 315 (Oct 4) 1947 

168 Pierce, J D , and Mothersill, M H Treatment of Allergic Symptoms 
with a New Antihistamine Drug, J Indiana kl A 40 739-743, 1947 

169 Ratner, B Evaluation of Benadryl, Pyriben7amine, and Other So- 
Called Antihistammic Drugs m Allergy, J Pediat 30 583-602, 1947 
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Waldbott^'“ revle^^s cnticall}- the value of antilustammic drugs in 
the treatment of allergies m general, and Archibald ’ ' considers them 
m this light m a review of pediatric allergy 

TREATMENT AND DRUGS OTHER THAN ANTIHISTAMINIC SUBSTANCES 

Hartman^'- has investigated a new synthetic antispasmodic drug 
heta-diethylammoethyl-9,-10-dihydroanthracene-9-carboxylate hydrochlo- 
ride, designated as compound 887 Basing his conclusions on trials 
111 90 asthmatic patients, he considers it a sate and useful reined} It 
has both an antispasmodic and a sedative eftect, the latter limiting its 
value during the day but increasing it at night Disappearance or 
maiked diminution of rhonchi and relief of dyspnea, with shortening of 
the expiratory phase and increase in vital capacity, are objective criteria 
used 111 the evaluation of treatment Subjective ciitena include diminu- 
tion of wheezing, shortness of breath and coughing, relief of orthopnea, 
and ability to rest at night Eighty pei cent ot patients with moderateh 
severe asthma were benefited Doses of 0 2 Gm every four hours are 
said to be sufficient m most cases A tew patients experienced side 
effects, including vertigo and dizziness 

Anrep and his associates found that khelhn (“visamm”) in 200 
to 300 mg doses given mtiamuscularly produces complete and pro- 
longed relief in 41 of 45 patients with severe astlima Three patients 
required a second injection Relief w’as obtained m some asthmatic 
persons m whom both aminophylhne and epinephrine had failed No 
deaths occurred in the senes, and side effects are descrilied as few and 
mild Relief obtained with khelhn is not so prompt as that obtained 
with epinephrine 

A long series of experiments on the pharmacology and toxicolog} 
of dihydroergotamme (D H E 45®) is reported by Orth and Ritchie 
They found that wdiile 6 patients wnth migraine claimed better results 
wnth this drug than with ergotamine tartrate, twice the dose was 
required for a comparable effect Dihydroergotamme prevented the 
occurrence of cardiac arrhythmias due to anesthesia in dogs and mon- 

170 Waldbott, G L The Antihistammic Drugs, JAMA 135 207- 
209 (Sept 27) 1947 

171 Archibald, H C Allergj' in Childhood Long Range View A.ich 
Pediat 64 192-198. 1947 

172 Hartman, AI M Anti-Asthniatic Effects of a New^ Synthetic Antispas- 
modic Beta-Diethylammoethyl 9, lO-Dihydroanthracene-9-Carboxylate Hjdio- 
chloride, Ann Allergy 5 536-540, 1947 

173 Anrep, G V , Baroum, G S Kenaw}% M R, and Misrahy, G Theia- 
peutic Uses of Kliellin, Lancet 1 557-558, 1947 

174 Orth, O S , and Ritchie, G A Pharmacological E\aluation of Dihjdioer- 
gotamine Methanesulfonate (D H E 451 J Pharmacol S. Exper Therap 90 
166-173 1947 
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keys No oxytocic effects were noted, and the toxicity was found 
to lie very low Orth and Ritchie feel that the absence of side effects 
IS responsible for most of the favorable impressions made by the drug 

Histamine azoprotein is discussed b}’’ Cohen and Friedman^'®, 
Hebald, Cooke and Downing,-® and Dundy, Zohn and Chobot Cohen 
and Friedman found it useful in the treatment of urticaria and in 
certain cases of bronchial asthma but of no value in the prevention of 
hay fever when used alone They state that to obtain maximum 
immunity six months of treatment with adequate amounts is required 
Hebald, Cooke and Downing -® found it of little value m the treatment 
of hay fever, and Dundy, Zohn and Chobot report that it was 
generally ineffective in a series of 40 patients with various allergies 
Cohen and Friedman^'® mention large local reactions and considered 
them harmless and to be expected 

HanseD® reports on a series of 750 patients, 150 of them children 
from 2 to 14 years of age, who were treated for nasal allergy and 
bronchial asthma with nethaphyl ® The report covers a seven year 
period The effectiveness of the drug in relief of symptoms is described 
as most satisfactory and untoward side effects as inconspicuous 
Doses and means of administration are discussed, and it is pointed out 
that repeated administration has not necessitated increases 

Hartman discusses the relation of sex hormones to allerg} and 
their use m the treatment of allergic disorders He points out that 
allergies may begin or stop at either puberty or the menopause and 
that they may be related to the menstrual cycle An otherwise satis- 
factory regimen of elimination and desensitization may be ineffective 
at this time He feels that disturbed emotional balance is an important 
factor and that psychotherapy, together with antiallergic treatment, 
may be of value, until a hormone pattern can be established In the 
group of menopausal w^omen the uninhibited overactivity of the pituitary 
gland may be controlled by estrogens or, if bleeding is present, liy 
androgens, and good results are claimed in 84 per cent of this group 
Menstrual exacerbations of allergies were prevented in 83 per cent of 
cases by large, carefully timed premenstrual doses of estrogens wuth 
methyltestosterone during the postovulatory or premenstrual phase, 
or by desensitization to estradiol, if necessary, to minimize the estrogen 
excess The dangers of such treatment are discussed The conditions 

175 Cohen, M B , and Friedman H J Histamine Azoprotein in the Treat- 
ment of Allergy, J Allergy 18 7-12, 1947 

176 Dundy, H D , Zohn, B , and Chobot, R Histamine Azoprotein 
Clinical E\aIuation, J Allergy 18 1-6, 1947 

177 Hartman, M M The Use of Sex Hormones in Allergic Disorders 
-11111 Allergj 5 467-477, 1947 
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treated included migraine urticaria, asthma and perennial allergic 
rhinitis 

Goth and Holman^'* haA'e found that large doses of a colloidal 
suspension of thorium dioxide (thorotiast®) protect dogs against 
anaphylactic shock, and they suggest that the liberation of histamine 
or hepaiin is prevented 

Frank has found a snake venom preparation, crotahn, effective 
m protecting sensitized guinea pigs from fatal anaphylaxis m 63 1 per 
cent of cases It did not prevent fatal anaphylaxis vhen given as a 
single dose a day before the shocking dose of antigen 

Sympathectomy as an antiallergic measure is discussed by Coca 

EXPERIMENTAL INVESTIGATION OE ALLERGY 

Squire and Lee have demonstrated a reduction of approximately 
43 per cent in the total number of vliite cells m the blood in patients 
sensitive to ragweed pollen on the addition of short ragweed antigen 
to heparinized blood m vitro The polymorphonuclear leukocytes are 
said to be chiefly affected In samples of blood heated to 50 C for one 
hour, the ragweed-sensitizmg antibody was inactivated and lysis did 
not occur No significant evidence of lysis appeared in the untreated 
blood of ragweed-sensitive patients after adequate treatment with 
ragweed antigen 

Randolph found that certain allergic persons exhibiting acute 
symptoms after trial ingestion of foods Showed a decrease in eosinophils 
in the blood at the time of the reaction, followed by delayed eosmophiha 
as the symptoms subsided Similar responses followed allergenic drugs 
111 cases of known sensitivity The reaction was best observed in acute 
responses of short duration and was more pronounced in some allergic 
persons than in others It did not occur in normal or m allergic sub- 
jects on the administration of nonallergemc substances 

Rocha e Silva and his associates have shown that the discharge 
of histamine and heparin by the isolated dog liver following administra- 

178 Goth, H, and Holman, J Effect of Thorotrast (Thorium Dioxide Prep- 
aration) on Anaphylactic Shock in Dog, J Pharmacol & Exper Therap 89 
379-381, 1947 

179 Frank, D E Use of Crotahn in the Prevention of Anaphylactic Shock 
in Guinea Pigs, Ann Allergy 5 156-159, 1947 

180 Coca, A F Sympathectomy as an Antiallergic Measure, Ann Allergj 
5 95-101, 1947 

181 Squire, T L, and Lee, H J L 3 'sis in Vitro of Sensitized Leukocytes 
b\ Ragweed Antigen, J Allergy 18 156-163, 1947 

182 Randolph, T G Blood Studies m Allergy IV Variations m Eosinophiles 
Following Test Feeding of Foods, J Allergy 18 199-211, 1947 

183 Rocha e Siha, M , Scroggie, A E , Fidlar, E, and Jaques, L B Liber- 
ation of Histamine and Heparin by Peptone from the Isolated Dog’s Liver, Proc 
Soc Exper Biol & Med 64 141-146, 1947 
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tion of peptone,, was markedly affected by the presence of blood in the 
perfusing fluid used Only small amounts of histamine or heparin 
appeared in the perfusate when Tyrode’s solution was used These 
results are thought to suggest, iDut not prove, the participation of plate- 
lets, and perhaps leukocytes, m the mechanism of discharge of histamine 
and heparin from the liver 

Curry reports on studies of the vital capacity of normal and 
allergic subjects given doses of 0 25 to 6 mg of methachohne chloride 
U S P (mecholyl chloride®) or 0 02 to 0 04 mg of histamine phosphate 
parenterally Three of 10 normal subjects had a slight reduction in 
vital capacity Of 1 1 patients with hay fever, all had a reduction in vital 
capacity, and in 7 of them it amounted to 5 per cent or more With 
histamine phosphate the reduction was 5 per cent or more in only 2 of 
them Of 27 persons with asthma or a history of asthma all but 1 had a 
decrease of 5 per cent or more m vital capacity when methachohne 
chloride was used, and 22, a similar reduction with histamine The 
indications are that methachohne chloride is a little more potent than 
histamine in the respective doses employed 

Swineford and Houlihan were not successful in demonstrating 
a simple method of titrating the blocking antibody in the serum of 
ragweed-sensitive patients with pollmosis who had been treated They 
could not confirm the report of Cohen and Weller that precipitins 
could be demonstrated in the serums of treated ragweed-sensitive 
patients, but not m the serums of untreated patients 

Samter and Becker found ragweed reagins in the nasal secretions 
of 7 of 10 ragweed-sensitive patients, while nasal secretions from 
normal subjects gave negative results 

Ross demonstrated that whereas a subcutaneous injection of more 
than 12 5 mg of purified egg albumin produced fatal anaphylaxis in 
guinea pigs, 27 5 mg was required when given in solutions with 
10 per cent polyvinyl alcohol and 50 mg when given with protamine 
zinc in 10 per cent polyvinyl alcohol He concludes that delayed 
absorption prevents the presence of a lethal dose at any one time 

184 Curry, J J Comparative Action of Acetyl-Beta-Methyl Choline and 
Histamine on the Respiratory Tract in Normals, Patients with Hay Fever, and 
Subjects with Bronchial Asthma, J Clin Investigation 26 430-438, 1947 

185 Swineford, 0 , and Houlihan, R Antibodies to Ragweed Extract 
Demonstration by Collodion Particle Technique m Immune Rabbit Serum but not 
m Serum of Treated Patients, J Allergy 18 190-195, 1947 

186 Cohen, M B , and Weller, R R Precipitins in the Sera of Patients 
with Clinical Allergy Preliminary Report, J Allergy 12 242-243, 1941 

187 Samter, M, and Becker, E L Ragweed Reagins m Nasal Secretion 
Proc Soc Exper Biol S. Med 65 140-141, 1947 

188 Ross, J R Delayed Absorption of Proteins in the Guinea Pig T Allerev 

18 86 - 89 , 1947 -r^iicrgy 
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MISCELLANEOUS ALLERGIES 

Burden discusses the problem of msulm allergy and its treatment 
A case is reported m w Inch treatment was successful with a modification 
of Urbach’s method of skeptophylactic deallergization An intradermal 
dose of 1 2,000 units of insulin was given three quarters of an hour 
before the required dose This intradermal dose was determined on 
the basis of the production of a wheal about 15 mm m diameter 

Tropical eosmophiha and Loefflei’s syndrome and the relations 
between these conditions are discussed by Font who reports 2 cases, 
1 of each disorder Both patients were studied wnth the lironchoscope 
The 1 espouse of both the pulmonai)^ lesion and the eosmophiha to treat- 
ment is thought to emphasize tlie relation of the condition to the offend- 
ing organism, indicating a search for focal infection 

Alpher reports 2 cases of Loeffler’s syndrome in 1 of which the 
condition was associated with hay fever wdnle m the other recurrent 
teatures w^ere presented 

Three cases of a condition diagnosed as allergic parotitis are review'ed 
b} Waldbott and Shea The relation of sw'elhng of the parotid 
gland to the onset of asthma is discussed In 1 case the recurrent sw^ell- 
ing preceded the asthma by many years, while in the other 2 cases 
the asthma preceded the sw'elling Food sensitivities were shown to be 
the dominant cause of both the parotitis and the asthma A brief 
review ot the literature on allergic parotitis is presented Another 
case of allergy of the salivary glands is reported by Johnston 

In a review^ of his experience in the Philippines Friedberg^’* points 
out the number of patients in wdiom allergies (hay fever and asthma) 
developed for the first time and the number wFo had had mild allergies 
and had liecome disabled by them He was impressed by the fre- 
quenc} with which dermatitis, external otitis and allergic rhinitis, 
sinusitis or bronchitis occurred m the same person The humidity 
and the tropical flora are thought to be the responsible factors 

189 Burden, S S Treatment of Insulin Allergy with Repoit of a Case 
Vnn Mlergy 5 209-218, 1947 

190 Font, J H T'he Eosinophilic Lung, 4nn Otol , Rlnii & Laiyng 56 
804-810, 1947 

191 \lpher, I M Loeffler’s Syndrome Report of Two Cases, One w'lth 
Recurrent Features and One Associated w’lth Hay Fever, J Allergy 18 39-46, 
1947 

192 Waldbott, G L, and Shea, J J Allergic Parotitis, J Allergy 18 
51-54 1947 

193 Johnston, C R K Alleigy of Salivary Glands Case, Cleveland Clin 
Quart 14 55-57, 1947 

194 Fnedberg, S A Otolarriigologic Experiences in the Philippines Arch 
OtolarMig 45 385-391 (April) 1947 
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A symposium on allergy m the Ameucan Journal of Medicine 
included, among others, papers by Bohrod,^®'' Cooke,^®® Kabat,^®" 
Rose Feinberg,^°° Sherman and Rackemann 

Of general reviews of allergy and allergic conditions may be men- 
tioned those of Riley,-'*- Piness,-®'* Dimsdale/“* Hartman (the newer 
drugs), Cla)^bon (allergic headache), LePage (asthma m chil- 
dren) and \V illiams -'’® (i elation of allergy to diseases of the e}e, eai, 
nose and throat) 

195 Bohiod, M G Classification of the Histologic Reactions in Alleigic 
Diseases, Am J Med 3 511-522, 1947 

196 Cooke, R A The Immunology' of Allergic Disease, Am J Med 3 
523-534, 1947 

197 Rabat, E A Quantitative Immunochemical A.spects of Some Allergic 
Reactions, Am J Med 3 535-544, 1947 

198 Rose, B Role of Histamine m Anaphylaxis and Allergy, Am J Med 
3 545-559, 1947 

199 Fembeig, S M The Antihistamine Drugs, Am J Med 3 560-570, 

1947 

200 Sherman, W B Drug Alleigy, Am J Med 3 586-600, 1947 

201 Rackemann, F M A Woiking Classification of Asthma, Am J Med 

3 601-606, 1947 

202 Riley, B M B Piesent Position of Alleigy, M J Australia 1 270- 

272, 1947 

203 Piness, G What’s New m 'Mleigy^ California Med 67 291-293, 1947 

204 Dimsdale, L J Evaluation of Allergy m General Practice, J Iowa 
M Soc 37 114-117, 1947 

205 Hartman, M M Newei Drugs for Allergic Disoideis and Their Place in 
Histamine Theory California Med 66 242-248, 1947 

206 Claybon, I H Allergic Headache, Cincinnati J Med 28 23-39, 1947 

207 LePage, C P Modern Treatment and Preventive Measures for 
Asthma m Children, M Press 217 386-389, 1947 

208 Williams, R I Allergy as Related to Ear, Nose and Tin oat, Rockv 
Mountain if J 44 37-39, 1947 
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The Clinical Management of Deafness Kenneth M Da\, Pennsylvania 

M J 52 698 (April) 1949 

The article states that the earlier in childhood that pathologic changes of the 
middle ear, the eustachian tubes and the nasopharynx can be detected and cor- 
rected, the less trouble will be encountered in later life It is essential that 
ventilation of the middle ears be maintained m infancy and childhood Sclerotic 
mastoid processes usually result from improper treatment of chronic suppurative 
otitis media Improper feeding m infancy is responsible for a major proportion 
of nonventilated middle ears The infant should never be fed from a bottle while 
lying in a supine position, as swallowing may force fluids into the nasopharynx 
and a patent eustachian tube 

Secretion or fluid in the middle ear is a very common unrecognized condition 
in children The cause may be swelling of the mucosa resulting from infection 
of the upper respiratory tract, entrance of foreign material in swallowing or 
vomiting, sudden changes of barometric pressure, congestive narrowing of the 
eustachian tubes, closing of the eustachian orifice by swollen lymphoid tissue, or 
adhesions around the mouth of the tube causing distortion The symptoms are 
diminished hearing with a sense of stuffiness The types are serous otitis and 
mucous otitis The first is due to transudate blockage without inflammation The 
drum shows a retracted drum membrane, a yellow cast and a fluid level, there 
IS impairment of hearing for low tones 

The second, mucous otitis, is due to the exudation that occurs m inflammatory 
conditions The drum membrane is not retracted but thickened and occasionally 
distended, it is opaque, shows no fluid level and is fixed on compression There 
IS impairment of the hearing of high tones, and the Rinne test is negative 

In local treatment inflation of the eustachian tubes usually relieves the serous 
type, under extreme circumstances, myringotomy may be performed, followed by 
inflation and suction With the mucous type, myringotomy is necessary usually 
and may be followed by inflation and suction Simple adenoidectomy is effective 
for the prevention of recurrences of serous otitis , for regeneration of adenoid 
tissue, irradiation is advised 

In dealing with the types of deafness due to nerve degeneration, it is important 
to differentiate in order to effect improvement They are due to traumatic, toxic, 
vascular, allergic and central causes Traumatic deafness may be due to continued 
and repeated exposure to high, intensive noises , the toxic type is due to infectious 
diseases, such as mumps, diphtheria, typhoid, influenza and syphilis and to drugs 
such as quinine, salicylates and streptomycin, nerve deafness due to vascular 
deficiency is found in arteriosclerosis, especially m that involving the anterior 
inferior cerebellar artery and its branches in cases of senile deafness, also in cases 
of hypotension and hypertension Nerve deafness of the unilateral type may be 
allergic m origin or associated with true Meniere’s disease 

Hearing aids are prescribed ^\hen there is a sufficient loss of hearing to prevent 
understanding of a normal conversational voice and when the hearing cannot be 
impro\ed bj medical or surgical means Lip reading should also be advocated for 
children and >oung adults under these conditions The hearing aids perform satis- 
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factonly for people with conduction or mixed types of deafness Bone receivers 
are limited to cases in which the patient has little or no nerve involvement or in 
which there is a discharge and the practical application would be inhibitive of an 
air receiver Hearing aids are not satisfactory for true nerve deafness when the 
loss IS in the high frequencies 

It IS important that otologists be frank and honest vith patients who have 
hearing losses, so that these patients will have faith in them and try to comprehend 
their own condition Landis, Reading, Pa 


Influence of Sulfonamide Drugs on Labyrinthitis and on Indications for 
Operative Interventions in the Inner Ear Vladimir Hlavacek, Acta 
oto-laryng 35 258 (May-June) 1947 


The observations of Hlavacek indicate that in cases of labyrinthitis complicat- 
ing acute otitis it is possible by employing intensive treatment with sulfonamide 
drugs to defer operation on the inner ear, even though the increase of cells m the 
spinal fluid is such that in the days before the use of sulfonamide drugs laby- 
rinthectomy would have been indicated 

The author observed 7 cases of acute labyrinthitis complicating acute otitis 
media In all these cases intensive treatment with sulfonamide drugs was instituted, 
with only paracentesis or antrotomy as an operative procedure Although an 
increase in the cells of the spinal fluid ivas present, the operation on the inner ear 
was postponed, even when as many as 208 cells were encountered In 6 of these 
cases a cure was achieved without an operation on the labyrinth, and in 1 case a 
labynnthectomy was performed In all cases recovery followed 

In 5 cases of labyrinthitis occurring during the course of chronic otitis media 
the same sulfonamide treatment was instituted at the beginning of the meningitis 
as in cases in which an abolition of the function of the inner ear was present In 
all cases an increase in the number of cells in the spinal fluid occurred in spite 
of intensive sulfonamide treatment, so that labynnthectomy was necessary There- 
fore, the sulfonamide therapy did not influence the course of otitis interna occurring 


in the course of chronic otitis media 


Grove, Milwaukee 


Studies on the Stability of Man L B W Jonghees and J J Groen, Acta 
oto-laryng 35 327 (July 31) 1947 

In this article an interesting mechanical and physical study of the stability of 
man is represented The authors test the ability of the human organism to resist 
sudden changes in position The testing is done with an apparatus in which a 
small car riding on rails can be given any desired acceleration After the accelera- 
tion it carries with it a constant speed until it is braked, the accelerations are 
accurately measured 

The average results in a series of SO volunteers were as follows The authors 
found that acceleration in a forw'ard direction can be up to 76 75 cm per second 
per second, m a backward direction up to 48 cm per second per second and 
laterally up to 33 cm per second per second when the subjects stand erect wuth 
the eyes closed and the feet together The authors have developed an index to 
express steadfastness This is expressed by the proportion betw'een the accelera- 
tion and the normal figure for the three principal directions put together 

The stabilit> of the human body is determined by the labyrinth With normal 
labjnnthine response the stability wnthin the limits of the muscular strength of 
the person corresponds somewhat to that of a statue of corresponding shape 

Robert Lew\, Chicago 
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Larynx 

New Technic for the Treatment or the Dilator Paraltsis Georges 

Perello, Rev de laryng 70 80 (Jan -Feb ) 1949 

The surgical procedure recommended is as follow's 

1 A horizontal incision of skin and fascia is made ovei the median part of an 
ala thj'ioid of the cartilage, from the sternocleidomastoid muscle to a point 1 cm 
on the opposite side 

2 The omohyoid muscle is reti acted, and the sternohyoid muscle is incised 
and retracted The thyroid gland is retracted dowui if necessary 

3 The sternothyroid muscle is sectioned and elevated, covering the thyroid 
cartilage (an ala) The muscle is then resected 0 5 cm at its upper end 

4 A horizontal longitudinal w'lndow is opened in the the roid cartilage wuth a 
sharp scalpel or a circular saw' , its internal perichondrium is removed and the 
thyi oarytenoid muscle is thus visualized Its inner bundle forms the true vocal cord 

5 The latter muscle is then removed in a depth of 2 mm , and its inner 
bundle is sutured to the upper end of the sternothvi oid muscle w'lth no 2 catgut 

6 The sternohyoid muscle is sutured, and the wound is closed by successive 
planes 

The authoi insists that, in order to avoid entrance into the pharynx, the fenestra 
of the thyroid ala should be situated in the lattei’s anterior inferior quadrant 

The sternothyroid muscle, contracting itself during inspiration, will carry the 
vocal cord outside the fenestra, and the shortening of the muscle surgically as 
mentioned, w'lll help markedly the abduction of the cord This operation appears 
to the author to be more rapid and simpler than most of the procedures recom- 
mended and does not open the pharynx or the larynx The voice is conserved 


Nose 


Herson, Chicago 


Tkiatment of Chronic Nasal Difhtheriv C vrrii ks Riport or Case 
Joseph X Medwick and Olav E H-velberc Ann Otol , Rhin & Larvng 
57 135 (March) 1948 

The finding of a fetid, irritating unilateial or bilateral discharge from the nose 
causing excoriation and sw'elhng of the alae nasi and upper lip should suggest 
the presence of diphtheria organisms Since all strains of the diphtheria organism 
are not pathogenic, it is necessary to test the virulence of the culture obtained 
There is considerable evidence that a patient may acquire a virulent strain and 
carij it in the nose indefinitely without clinical evidence of toxic effects, a con- 
dition ascribed to autoimmunization The virulence of the organisms in the nose 
maj become attenuated so that they are harmless, but at some future time they 
mav again become v'lrulent, owing either to local trauma or to infection w ith other 
bacterial foims Treatment of nasal diphtheria carriers with antiseptic nose and 
tin oat spravs and by painting the throat with solutions of iodine or formaldehyde 
has not been satisfactory Diphtheria antitoxins have giv'en little success, probably 
because they exert no direct action on the organisms themselves Tonsillectomy 
and adenoidectomy combined with use of sprays of an antiseptic solution or 
chemotherapeutic agents frequently have proved useful Roentgen radiation, 
sulfonamide drugs and penicillin are usually effective in the treatment of chronic 
nasal diphtheria carriers Howev'er, the presence of chronic sinusitis in a nasal 
diphtheria carrier is an indication for surgical treatment combined with chemo- 
thcrapv Despite the infrequencj of the occurrence of diphtheria organisms among 
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nommmunized patients who have a chronic nasal infection, material from the 
nose should be cultured for these organisms Cured carriers should be checked 
periodically, especially after severe infections of the upper respiratory tract 

jMiller, Philadelphia 

The Role of the Rhinologist in Rhinoplastv Samlel Salinger, Larjmgo- 
scope 58 720 (July) 1948 

Salinger presents convincing leasons that rhmoplastv should be included in 
the field of rhmology Not only is the rhinologist the logical person to perform 
such work, but also he is being gradually deprived of much of the work he formerly 
did sinus and mastoid operations, bronchoscopy and e\en tonsillectomies To do 
competent rhinoplasty, how ever, is not easy , the candidate must be able and adept 
and his training thorough Hitschler, Philadelphia 


Rationale for Removal of Evert Vestige of Deviated Nastl Septum 
E Market Pullen, Laryngoscope 58 1055 (Sept ) 1948 


Pullen presents arguments to show' that a total removal of deviated septal bone 
and cartilage is desirable It has been thought that a rim of cartilage and bone 
should be left as a support This is not true The septum itself under static 
conditions does not support the nasal ridge or tip Deformities occurring after a 
submucous resection are not due to lack of support but, rather, to cicatricial con- 
tractions of the area of operation Operative procedures to prevent these contrac- 
tions are presented and anatomic, physiologic, mechanical and clinical considerations 


discussed 


Hitschler, Philadelphia 


The Removal of Secretions from the Nasal Antrum The Part Played 
BT Pressure When Irrigating the Nasal Passage w'ith Warm Saline 
Solution, a Physical Htpothesis J J Cantor, Laryngoscope 57 1307 
(Dec) 1948 

Cantor attempts to prove theoretically how' secretions are removed from a sinus 
bj irrigation of the nasal cavity He shows that their removal is due to the 
warming and hence expansion of the air in the sinus, which forces the secretions 
out, rather than by the sucking effect of the fluid passing by the sinus ostium If 
the air is allow'ed to cool, repetition of the procedure w ill remove further secretions 
He suggests that the procedure be called “the interrupted replacement method ” 

Hitschler, Philadelphia 

Miscellaneous 

Twentt-Five Years or Cleft Palate Prosthesis Clotd S Harkins and 
Herbert Koepp Bakfr, J Speech & Hearing Disorders 13 23 (March) 1948 

Great advances have been made m the development of speech aids constructed 
for functional improvement in cases of cleft palate Tlie fixed bulb type of instru- 
ment IS now generally conceded to be the most satisfactory in most cases The 
size and shape of the bulb and the palatal extension are highly individualistic A 
surgical rediTision sometimes needs to be done for proper positioning of the bulb 
appliance m the pharynx A number of dimes ha\e showm that with the combined 
ser\ices of the pediatrician, surgeon, prosthodontist, orthodontist, general dentist, 
speech correctionist and psychologist-educator, the total needs of the child can 
best be evaluated and serTed The examinations should be made concurrent^ with 
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opportunity for extensive interconsultation Time has shown that the use of certain 
materials and technics can keep the cost of cleft palate prosthesis well within the 
economic limits which enable children and adults who require it to be provided 
with the apparatus 

Studies in Clinical Techniques III Mandibular Facet Slip in Cerebral 
Palsy Martin F Palmer, J Speech & Hearing Disorders 13 44 (March) 
1948 

In this article, attention is called to a serious deformity existing m cases of 
cerebral palsy, particularly tension athetosis and spastic paralysis, in which the 
mandibular condyle slips from the hinged joint, resulting m a cumbersome, slow 
and unprecise mode of speech Correction of the speech disorders found in cases 
of cerebral palsy cannot be adequate without reduction of this abnormality 
Technics are outlined as used by the Institute of Logopedics for the reduction of 
slipping of the mandibular facet during the acts of chewing, sucking, swallowing 
and speech Palmer, Wichita, Kan 


Speech Survey Methods in Public Schools Vanetta R Suydam, J Speech 
& Hearing Disorders 13 51 (March) 1948 


The author enumerates four principal methods of locating children in need of 
speech training now used by speech clinicians The first is the referral method, 
in which classroom teachers, principals, parents and others refer to the correc- 
tionist those children needing remedial speech work, the second is the speech 
survey, the third is a combination of the referral and the survey method, and the 
fourth is voluntary enrolment by the students themselves The speech survey 
generally consists of a questionnaire, a personal interview or a combination of 
the two A study of survey methods used m this country shows that a child needs 
to be surveyed only once Teachers should notify correctionists of children who 
need retesting If each child is given a sweep test, after which doubtful subjects 
are retested, the results are more reliable Methods used in speech surveys should 
be adapted to the needs of the individual clinician, the children tested, the com- 
munity and the situation The speech survey is an essential part of the speech 


correctionist’s work 


Palmer, Wichita, Kan 


Clinical Manifestations of Hodgkin’s Disease John H Talbott, New York 
State J Med 47 1883 (Sept 1) 1947 

This report grew out of a study of 6 patients with Hodgkin’s disease who were 
seen at the Buffalo General Hospital or in the clinics of the University of Buffalo 
School of Medicine Of interest to the ear, nose and throat specialist is the fact 
that in each instance the cervical nodes were involved The general symptoms 
and signs ^\ere generalized lymphadenopathy, roentgenographic evidence of hilar 
and mediastinal hypertrophy, cutaneous manifestations, fever, weakness, malaise, 
loss of weight and cervical adenopathy Radiation therapy was given in every 
instance, and for some nitrogen mustard (methyl-tris-[2-chloroethyl] amine hydro- 
chloride) was also used, but w'lth the observation that it w'as chiefly of negative 
value 

Early diagnosis is not made in many cases Since biopsy is the chief factor in 
diagnosis Qf this disease, it is urged that in any case in w’hich observable enlarge- 
ment of lymph nodes persists or continues, biopsy of the node be done Further- 
more, a clinical diagnosis of Hodgkin’s disease should not be made without biopsy 
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The ccnical or a\illar\ nodes arc to be picferred to the inguinal nodes for biopsj 
Since radiation maj alter the pathologic appearance of ljunph nodes, its use should 
be withheld in most instances until after biopsj' Voouners New' York 

Diagnosis oi Br\in Tlmoks in CiiiinitcN Trac\ J Putnam, Am J Dis 
Child 75 721 (May) 1948 

Tumors of the brain are rarer in childien than in adults but are among the 
commonest tumors in the very voting Thc> arc CNpanding lesions, so that head- 
aches caused bv the pressure are carlv and should arouse suspicion, since children 
rarclv have headaches from common causes Vomiting is not necessarily pro- 
jectile, and a full meal may be eaten with relish after an attack Bulging of 
the fontanels and separation of sutures arc common cranial findings Choked 
disk comes later than in adults, but paralysis of the sixth nerve occurs from 
expansion of the nerve as it passes through the incisura A slow, relentless pro- 
gression of svmptoms is common The head is carried to one side, and attempts 
to move It are met with great pain and cervical spasm Special diagnostic methods 
are electroencephalograph}', lumbar puncture, and encephalography and V’cntricu- 
lographv combined Stereoscopic roentgen raj studies are valuable In the 
majority of cases the tumor is in the posterior fossa with symptoms familiar to 
the otolaryngologist Cushing was among the first in the United States to describe 
“Intracranial Tumors of Preadolcscence” (Ain J Dts Child 33 551 [April] 1927) 
The literature on this subject seems to be limited m amount \'ery few of such 
brain tumors arc operable, and the prognosis is unfavorable 

VooRiiLcs, New York 

Vitamins in Otolarvngoiogv P E UrNMiiruT and J Ciialmagnt, Acta 
oto-rhmo-larjng belg 2 103, 1948 

The writers review the cause and circumstances of appearance of vitamin 
deficiencies, as well as the action of vitamins and state that their use in otolaryn- 
gology IS as yet on an empiric basis Successful vitamin therapy has been estab- 
lished for only a few conditions (1) ascorbic acid and vitamin K for hemorrhagic 
states, (2) pyndoxine (vitamin Bo) for auditory neuritis, vertigo and Meniere’s 
disease and (3) nicotinic acid amide (P-P factor), vitamin kl (yeast and livei 
extract essential for nutritional and hematopoietic equilibrium in monkeys) and 
vitamin B comnlex for nellagia and oial and pharyngeal lesions 


Herson Chicago 



Directory of Otolaryngologic Societies * 


INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 

AND BrONCHOESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St, Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr William H Johnston, 1515 State St , Santa Barbara, Calif 
Secretary Dr J Milton Robb, 1553 Woodward Ave , Detroit 26, Mich 

American Academy of Ophthalmology and Otolaryngology 

President Dr J Mackenzie Brown, 1136 W 6th St , Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg , 
Rochester, Minn 

American Broncho-Esophagological Association 

President Dr LeRoy A Schall, 243 Charles St, Boston 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 1 
Place Hotel Mark Hopkins, San Francisco Time May 25-26, 1950 

American Laryngological Association 
President Dr Frederick T Hill, 177 Main St, Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St, Philadelphia 2 
Place Hotel Mark Hopkins, San Francisco Time May 23-24, 1950 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr Robert C Martin, 384 Post St , San Francisco 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg , Rochester 7, N Y 

SECTIONS 

Eastern — Chairman Dr Robert L Moorhead, 125 Remsen St, Brooklyn 
Southern — Chairman Dr William D Stimson, 899 Madison Ave, Memphis, Tenn 
Middle — Chairman Dr J Marion Sutherland, 3001 W Grand Blvd, Detroit 
Western — Chairman Dr J B Naftzger, 6777 Hollywood Blvd , Hollywood, Calif 
American Otological Society 

President Dr Philip E Meltzer, 20 Charlesgate, W , Boston 
Secretary Dr Gordon D Hoople, 1100 E Genesee St, Syracuse 3, N Y 

American Otorhinologic Society for the Advancement of Plastic 
and Reconstructive Surgery, Inc 

President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 

American Society of Ophthalmologic and Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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SURGICAL TREATMENT OF MALIGNANT TUMORS OF 
THE INFERIOR ALVEOLUS AND MANDIBLE 

JOHN J CONLEY, MD 

AND 

GEORGE T PACK, MD 
NEW YORK 

T he treatment of choice for primary malignant tumors ol 
the inferior aheolus and mandible is radical resection of the bone 
and surrounding tissues The approach and the extent of the surgical 
procedure are governed by the type, size and position of the tumor 
Irradiation is often an invaluable preoperative adjunct 

Tumors of the mandible may be primary or secondary The primary 
type arising in the alveolus or mandible comprises the majority of 
cases The secondary type may be the result of metastasis from malig- 
nant tumors of the prostate gland, breast, kidney, thyroid gland, lung 
or gastrointestinal tract, or it may be the result of direct extension from 
a malignant tumor of the lip, tongue, cheek, floor of the mouth oi 
salivary glands The discussion in this article mil be limited solelv to 
primary neoplasms 

Classification of Malignant funio) s of the Lower Jaxv 
A Carcinoma 

1 Epidermoid (from gingiva and check) 

2 Basal cell (from overlying skin) 

3 Adenocarcinoma (salivary gland tumois) 

B Tumor from bone-forming tissues 
1 Osteogenic sarcoma 
2 Chondrosarcoma 
3 Malignant giant cell 
C Tumor from bone marrow 
1 Ewing’s tumor 
2 Myeloma 

D Tumor from neig' ■boring somatic tissues 
1 Fibrosarcoma 
2 Liposarcoma 
3 Malignant melanoma 
4 Lymphosarcoma 
5 Adamantinoma 


From the Pack Medical Group 
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E Tumor from blood vessels and nerves in bone 

1 Angiosarcoma 

2 Angioendothelioma 

3 Neurosarcoma 

DIAGNOSIS or MALIGNANT TUMORS OF THE JAW 

The diagnosis of malignant tumors of the jaw is accomplished by 
(1) clinical examination, (2) stereoscopic roentgen studies of the man- 
dible and (3) biopsy Malignant growths of the lower jaw are not 
uncommon They comprise 20 per cent of all of the cancers of the 
mouth They may originate from the soft tissues of the alveolus, the 
periosteum, the osteogenic substance of the mandible or the nonodonto- 
genic and nonosteogenic substance m the mandible Although malignant 
tumors of the alveolus and mandible are situated in readily accessible 
positions for early diagnosis, most of them are well advanced by the 
time they are identified and receiving treatment This is sometimes due 
to fear or lack of interest on the part of the patient, but very frequently 
the medical and dental professions are also remiss in making an earl} 
and correct diagnosis Failure to investigate an indefinite type of tooth- 
ache or pain in the jaw, misinterpretation of inflammatory hyperplasia 
and ulceration, inattention to precancerous lesions and prolonged obser- 
vation of hard and soft tumors are some of the reasons for the loss of 
valuable time in the management of these cases 

In a general way, the carcinomas tend to appear on the alveolus of 
the horizontal ramus As a rule they appear after the fourth decade 
of life Males are affected more frequently than females This cancer 
IS more prone to occur in ill kept mouths and as a result of chronic 
irritation from poorly fitted prostheses In their early stages carcinomas 
of the alveolus are usually painless and slow growing, with a tendency 
toward ulceration and infiltration After invasion of the mandible, severe 
pain may be experienced along the distribution of the inferior dental 
nerve Occasionally cancer of the jaw may be superficial and fungating 
in character 

Sarcomas of the mandible may grow very rapidly, have less tendency 
to ulcerate in the early stages and often cause a dull aching type of 
pain They frequently metastasize early to the lungs and other distant 
organs All these tumors are firm to palpation except angiosarcoma 
and lymphosarcoma Sarcomas may originate inside the mandible, 
destroy the substance of the bone and perforate into the surrounding 
soft tissue, or they may originate in the soft tissues and destroy the 
mandible by invasion An indefinite aching type of pain in the jaw or 
teeth IS an early symptom Early and extensive destruction of bone is 
cliaracteristic Often the teeth become loose and fall out There may 
be a history of trauma preceding the appearance of the tumor in rare 
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special instances, but a single injury cannot be said to be the causative 
factoi in the origin ot these neoplasms 

Stereoscopic examination of the mandible assists in determining the 
lariet}'' and extent of bone destruction In early malignant tumors of 
the alveolus, periosteum and bone there is usually no destruction of 
bone eMdent on roentgenographic studj’’ In rare instances there may 
be enough infiltration of bone to cause pain and structural weakness 
without demonstrable e^ idence of alteration in density of the bone How- 
eier, m the more advanced malignant growths changes in bone are 
usually obvious These are manifested by osteolytic and osteogenic 
alterations in any or all portions of the bone Invading cancer causes 
marked reduction in density of the bone without accompanying new 
bone formation The infiltration is destructive in character In con- 
trast, osteogenic sarcoma progresses from an interval position tow aid 
the cortex and soft tissues Roentgenographically there is evidence of 
osteolj’-tic and osteogenic activit)'' Fibrosarcoma presents a roughened, 
eaten-out outline Chondrosarcoma show's blotchy areas of calcification 
and ossification associated w'lth a thick shell Ew'ing’s tumor presents 
layered, irregular shadow's and destruction of bone Myeloma is char- 
acterized by areas of reduced density w'lth essentially normal-appearing 
adjacent bone Adamantinoma destro3'S normal bone and replaces it 
with multiple cystic bone spaces surrounded w'lth a bony shell T}pical 
angiosarcoma reveals slight cortical or cancellous erosion and usually 
a small oval tumor on the periphery of the bone Sarcoma of the nerves 
and soft parts about bone may cause pressure erosion 

Biopsy should be done m all cases In new' growths originating 
on the alveolus, periosteum and external surface of the mandible, biopsy 
material is readily available How'ever, it may be necessary m diagnos- 
ing a destructive lesion of the medullary cavity of the mandible to open 
the cortex and secure a direct biopsy at operation An aspiration biopsy, 
with use of a 17 gage needle attached to a Record syringe, is often 
successful m removing sufficient tissue to permit a correct microscopic 
diagnosis Usually m all advanced cases of malignant tumors of the 
mandible there is adequate tissue available for biopsy 

SURGICAL APPROACH 

A classification as to the type and extensiveness of involvement 
of the tissues m the mouth and neck assists m planning the suigical 
approach 

Class 1 Early, low grade cancer limited to the alveolus 

Class 2 Early, low grade cancer limited to the alveolus and upper portion 
of the mandible 

Class 3 Cancer of the jaw which has extended beyond the alveolus or deeply 
into bone 
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Class 4 Cancer of the jaw which has extended to the floor of the mouth, 
cheek and tongue 

Class 5 Cancer of the jaw with any degree of local involvement plus metas- 
tasis to the upper or deep part of the neck 



Fig 1 — A, segmental resection of the horizontal ramus for early low grade, 
limited carcinoma B, cut ends of the mandible, the tongue, the cut border of 
the mjlohvoid muscle and ligated vessels In this instance the section of mandible 
has been removed along with the contents of the submaxillary space and tip of 
parotid gland 
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It IS imperative in the surgical treatment of neoplasms of the lower jaw 
that the tumorous growth be widely excised This resolves itself basi- 
call}^ into four types of operations, each with variations and modifications 
These technics include the following procedures 

I Segmental resection of a poition of the ramus with preservation of the 
inferior nm of the mandible for early, limited cancer of the alveolus This 
procedure is not generally associated with the combined mouth and neck 
dissection (fig 1 A) 

II Sectional resection of horizontal ramus with preservation of the ascend- 
ing rami and usuallj’ one horizontal ramus for early cancer of the mandible 
or alveolus This procedure may or maj-^ not be associated with a suprahyoid 
or radical lateial neck dissection (fig \ B) 



Tig 2 — Lower hp flap utilized in approach to moie extensive cancer 

III Hemiresection of the mandible with preservation of one horizontal 
ramus and one ascending ramus for advanced cancer of the mandible with or 
without extension to the floor of the mouth, tongue and neck This procedure 
IS usually associated with the combined suprahyoid or radical neck dissection 
(fig 2) 

IV Resection of the mandible including both horizontal rami with or 
without the ascending rami for advanced cancer of the mandible usually with 
extension to the floor of the mouth, tongue and neck This procedure is 
usually associated with the combined resection of the jaw, tongue, floor of 
mouth and lateral portions of the neck (fig 3) 

All associated soft tissues should be excised with the bone en masse 
When the tumor transgresses the boundaries of the jaw, the involved 
adjacent soft tissues may include a portion of the tongue, floor of the 
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mouth and buccal mucosa A turther extension of the cancer maj 
appear as metastasis in the suprahyoid or deep 1} mph nodes of the neck 
The attack on cancer of the jaw with metastasis in the neck includes 
a combined radical resection of the primary cancer which may include 
tongue, floor of mouth, mandible and cheek, with a radical dissection 
ot the entire neck in continuity This applies, regardless of the degiee 
ot local extension, when an}'- metastatic deposits are discovered in the 
submaxillary or submental spaces or the deep carotid region 



Fig 3 — Half of the mandible, tongue, floor of the mouth and entire lateral 
contents of the neck have been removed in continuity The approach is through 
the combined incisions of the lateral portion of the neck and lower lip 


In the approach to this surgical problem, certain prophylactic and 
precautionary measures have been found essential They reduce the 
mortalit} and morbidity and assist in the cure 

Routine ligation of one or both external carotid arteries aids in 
hemostasis and facilitates the operation Hovever, it is preferred not 
to perform an arterial ligation if a bone graft is done in order that the 
recipient site maj retain its blood siipplv 



COXLEY-P ■iCK— TUMORS OF INFERIOR ALVEOLUS 519 


Endotracheal or thiopental sodium (pentothal sodium®) anesthesia is 
preferred 

The phar} nx should be snugly packed with gauze packing to prevent 
the aspiration of blood 

Prophylactic tracheostomy is a safeguard against asphyxiation and 
should recene serious consideration for all patients in Mhom the con- 
tinuity of the mandible is disturbed and the procedure has included 
manipulation of the floor of the mouth and the neck When endotiacheal 
anesthesia is employed, the tracheostomy may be done at the conclusion 
of the operation , when thiopental anesthesia is used, it should be done 
at the beginning of the operation Decannuhzation may be carried out 
in three or four days 

Installation of an endonasal feeding tube permits maintenance of a 
normal dietary intake and electrolyte balance 

Oral h} giene should be diligently applied before anj radical operation 
in the mouth is attempted This is particularly true Mhen grafting is 
to be done It includes treatment to infected gums, cleaning and filling 
of carious teeth and extractions of abscessed teeth 

Energetic use of the antibiotics and chemotherapeutic agents is most 
helpful in preventing and controlling infection 
Adequate drainage of the wound is necessary 
A large supportive dressing assists in healing 
Intelligent medical supervision of all medical aspects of the case is 
often the difterence between success and failure 

SURGICAL TECHXICS 

I Segmental Resection of the Alveolus and Mandible foi Eaily 
Limited Cauinoma of the Infeiioi Alveolus Without Appaient Involve- 
ment of Bone and Without Metastasis to the Neck (fig 1 A) — This 
neoplasm is treated by a wide intraoral or submandibular excision of 
the alveolus and underlying bone without fracturing the continuity of 
the mandible The buccal and lingual mucous membrane and alveolus 
are freed 2 cm or more beyond the gross limits of the tumor on all 
sides Gigli saws are threaded over the bone and through two metal 
directors in soft tissue puncture wounds beneath the mandible when 
the intraoral route is used The oral part of the mandible is partially 
transected proximally and distally to the tumor with the Gigli saw 
This segment of bone, periosteum, alveolus and neoplasm is then sepa- 
rated from the lower rim of mandible with a sharp osteotome and mallet 
If the segment of bone is anterior, between the mental foramens, it may 
be removed with the aid of the electric saw The raw surfaces of the 
mandible are then covered with appropriate mtraoral mucous membrane 
flaps Neck dissection is not indicated 



520 


ARCHIVES OF OTOLARYNGOLOGY 


If It has been necessary to leave only a thin nm of the mandible at 

«r 

the site of the excision and there is doubt about its strength and func- 
tional ability, intermaxillary wiring should be maintained for six weeks 
If the regenerative callus is inadequate, implantation of a bone graft 
will correct the weakness 

This surgical technic has limited applicability in the surgical treat- 
ment of cancer because in the majority of patients presenting them- 
selves for treatment the disease has advanced beyond the stage that 
mtraoral segmental resection \vill control it 



Fig 4 —Submandibular approach to the horizontal ramus 


II Sectional Resection jor Limited Cai cinovia Involving the Man- 
dible or Alveolus Without Metastasis to the Neck, Coirected imth 
Immediate Iliac Bone Giajt — When the alveolus and mandible are 
involved by an early low grade cancer and there is no evidence of 
metastasis to the neck, a sectional resection of the bone and alveolus may 
be performed without neck dissection This procedure may be followed 
by an immediate free bone graft in the reconstruction of the mandibular 
arch The cancer may be approached intraorally or externally The 
external approach may be submandibular or by the creation of a large 
lower lip flap When immediate bone grafting is desired, the subman- 
dibular approach is preferred When there is any question of adequate 
exposure of the tumor the creation of the lower hp flap is essential 
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In the submandibular approach, Avben bone grafting is desired the 
soft tissues about the jaw aie exposed through a 3 to 4 inch (7 5 to 10 
cm ) incision, 1 inch (2 5 cm ) below and parallel to the horizontal 
ramus The section of the mandible, with the associated alveolus and 
periosteum, is freed with the aid of the Gigh saw and double action 
bone-cutting forceps after appropriate, wide mtraoral circumvention of 
the tumor (fig I A, 4 and 5) 



Fig 5 — A, exposure of the horizontal ramus from the mental foramen to the 
angle with the buccinator muscle still intact B, sectional resection of the mandible 
The buccinator muscle is cut The tongue is visible above and the submaxillary 
gland below C, freeing the section of the mandible from the floor of the mouth 

An immediate osteoperiosteal graft from the inner aspect of the 
iliac crest is cut and modeled to duplicate the size and shape of the 
section of mandible removed 

The methods of fixation of this graft are governed by the number 
and position of teeth remaining in the mouth and also the position of 
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the bone graft with respect to the mandibular arch When a satisfactory 
number of dental components are available, intermaxillary v iring is the 
treatment of choice The major part of the application of these vires 
may be carried out the day before the operation in anticipation of com- 
plete immobility, which is accomplished by the fixation in occlusion of 
the intermaxillary wires twenty-four hours after the operation The 
bone graft in this instance should be wired to the adjoining mandibular 
surfaces to maintain continuity 

If there are no teeth in the posterior mandibular segment and it is 
still desired to use the intermaxillary wiring technic, a plaster head cap 
may be applied and the posterior fragment immobilized bj placing a 
wire through a small drill hole at the angle of the mandible and fixing 
that vire to a stabilization pole incorporated in the posteiior part of 



Fig 6 — A, donor site on the iliac crest B, implantation and internal fixation 
of the free osteoperiosteal bone graft by wiring technic The submaxillar-v gland has 
not been removed 

the head cap The teeth that are available may be wired togethei as 
previously described 

If there are no teeth in either segment, circumferential wiring or 
the Stador or Roger Anderson apparatus may be used or the gratt 
may be immobilized by internal fixation The external splints do not 
work so well practical!} as might be desired Frequently the screws 
become loose, and infection occurs about them Also, it is difficult to 
adapt them to the situation in the mandible which has developed as a 
result of the loss of a large section of the horizontal ramus 

Internal fixation of the graft has proved very satisfactor\ and ma} 
be accomplished by the use of screw'S, wares or plates Fixation by 
wares consists m drilling tw o holes in each segment of the mandible and 
at each end of the bone graft Tantalum or stainless steel wire ma} then 
be used to secure each end of the bone graft to the adjacent cut surface 
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of the mandible, and this may be reenforced by through and through 
ivires supporting the bone graft medially and laterally (fig 6) 

Anotlier technic consists in the use of an internal metal splint This 
IS modeled from a bone plate to fit the ascending ramus, the free osteo- 
periosteal bone graft and the cut end of the horizontal ramus The 
bone gratt is anchored to the free ends of the remaining sections of 
mandible ^^^th braided tantalum wire The continuity of this arch is 
then fixed b} the application of the modeled metal bone splint, which 
IS held m position with screws m the respective sections of bone (fig 7) 
It IS important to cover the bone graft securely above with mucous 
membrane flaps m the mouth m order to eliminate subsequent contami- 



Fig 7 — Implantation and internal fixation of a free osteoperiosteal iliac bone 
graft b% use of modeled bone plate and screws The contents of the submaxillarv 
space and the tip of the parotid gland have been excised 

nation and infection Soft tissues are then adapted about the graft, a 
small rubber dram is placed m the inferior pole, and a supportive dress- 
ing is applied The patient is fed through a Levin tube for two to 
four V eeks and later given a liquid diet by mouth The function of the 
mandible is gradually resumed over a period of another two months 
Variations on this technic include utilization of the rib or tibia or 
remainder of the mandible as donor sites and fixation with plates, 
screws and external appliances 

It It has been decided not to do a bone graft at this time, the con- 
tinmt} and position of the jaw may be maintained by internal or external 
splints or intermaxillary wiring This mitigates contracture and distor- 
tion 01 the remaining fragments 
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A discussion of the treatment of carcinoma of the mandible, at this 
point, must include the technic of combined suprahyoid or radical neck 
dissection and excision of the floor of the mouth and part of the tongue 
When the carcinoma has extended slightly beyond the alveolus or deeply 
into the bone, yet without clinical evidence of metastasis in the neck, 
a suprahyoid dissection should be performed simultaneously with a sec- 
tional removal of the bone 

The technic for combined suprahyoid dissection and resection of the 
jaw may be performed through an extended. submaxillary or submaxil- 
lary and lower lip type of incision (fig 2) When the primary car- 
cinoma has extended slightly beyond the alveolus and has definitely 
involved bone without clinical evidence of metastasis to the neck the 
approach is limited to a crest-shaped, submaxillary incision extending 
from the submental area to behind the angle of the jaw The anterior 
margin of the mandible is freed with a Gigli saw and the combined 
specimen of jaw, contents of the submaxillary space and tip of the 
parotid gland are delivered laterally from the wound When the car- 
cinoma IS m the commonest site, the midportion of the horizontal ramus 
this IS accomplished by releasing the mandible at the mental foramen and 
splitting the mylohyoid muscle medially and the buccinator muscle 
laterally and splitting the deep fascia of the submental space As the 
dissection is carried posteriorly, the submaxillary gland and its associated 
fascia are delivered along with the mandible, its periosteum and mylo- 
hyoid attachments The inferior portion of the parotid gland is included 
m the specimen The insertions of the internal pterygoid and masseter 
muscles are cut, and the specimen is liberated by transecting the man- 
dible again just above its angle It is usually possible to save the 
ascending ramus in this type of case, particularly when the primary 
lesion has not extended to the tongue 

III Hemii esecHon of the Mandible for Extensive Caicmoma of the 
Alveolus and Mandible with Extension to the Flooi of the Mouth and 
Tongue Without Clinical Evidence of Metastasis in the Neck — ^When 
the primary lesion has extended to the floor of the mouth and tongue 
(and the same applies for a primary lesion of the floor of the mouth 
or tongue extending to the mandible), yet there is no clinical evidence 
of extension to the neck, a combined suprahyoid dissection is performed 
in continuity with the resection of the jaw and tongue The lower lip 
is split vertically m its midline, and this incision is connected with the 
previously described submaxillary incision (fig 2) The removal of a 
section of tongue, floor of the mouth and contents of the submaxillary 
and submental spaces along with the jaw is begun anteriorly by first 
transecting the mandible with a Gigli or electric saw and continuing 
the dissection posteriorly as previously described In cutting the floor 
of the mouth and tongue it is usually necessary to remove the major 
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portions of one side of the genioglossus, hyoglossus and mylohyoid 
muscles and occasionally portions of the anterior belly of the digastric 
and styloglossus muscles When the lateral maigin of the tongue is 
involved, the dissection is usually carried posteriorly to the depth of the 
tonsil The internal and the external pterygoid, masseter and temporalis 
muscles and mandibular nerve are stripped from the ascending ramus, 
and it IS avulsed fiom the glenoid cavity 

Even though it is possible to save the ascending ramus in some of 
these cases, it is often unwise to attempt immediate reparative and 



Fig 8 — Closure of the wound after the intraoral approach for hemiresection 
of the mandible 

reconstructive bone grafting This is particularly true when irradiation 
has been used prior to the surgical procedure It is well to bear in 
mind that the prime consideration in all these cases is the cure of the 
cancer and that all other procedures are of secondary importance If 
there are doubts about an immediate bone graft, and there frequently 
are, the procedure should be eliminated It may then be done after per- 
manent cure IS established Occlusion of the jaws should be maintained 
for SIX weeks with intermaxillary wires to prevent undue distortion of 
the remaining fragment Internal appliances are then adapted to pro- 
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mote a normal bite In many patients who have not received this special 
attention, there is often a very satisfactory adjustment to their deformity 
and eating habits If the operator has the opportunity and elects to 
graft, the mandibular joint and a small portion of the ascending ramus 
should be preserved This facilitates the grafting procedure and improves 
the postoperative functional result A rib or the iliac crest may be 
used as donor material, or a metal splint may be substituted for a bone 
graft Here, as in all grafting procedures, the principles of asepsis and 
immobilization are imperative 

The intraoral approach may be utilized for the more limited type 
of cancer requiring hemiresection (fig 8) 

IV Resection of a Poi hon oi All of the Mandible in Continuity 
with a Lateial Neck Dissection for Extensive Cancel of the Jaw and 
Flooi of the Mouth with Metastasis to the Neck — Far advanced cases 
present any degree of local cancerous involvement plus definite metastatic 
extension to the upper or deep neck In all these cases treatment con- 
sists in a combined resection of the primary cancer, which may include 
a portion of the tongue, cheek, floor of the mouth and mandible, in 
continuity with the complete lateral neck contents en masse The 
technic for the combined radical resection of the lateral part of the 
neck and jaw includes the preparation of four neck flaps containing 
skin and subcutaneous tissue This procedure is begun by an incision 
parallel to the anterior border of the sternocleidomastoid muscle extend- 
ing from the mastoid bone downward to the clavicle A modified Z 
IS created by continuing from the midportion of the first incision into 
the submental area and from slightly below the midportion of the first 
incision to the lateral border of the clavicle Undermining the skin 
beneath these three incisions creates four flaps, which when elevated 
expose the lateral portion of the neck (fig 9) 

When the carcinoma has not extended to the tongue or floor of 
the mouth, the mandible may be engaged through the submaxillary and 
submental approach by the upward elevation of the superior flap How- 
ever, Avhen the tongue and floor of the mouth are involved, a vertical 
incision in the middle of the lower lip is directly connected with the 
submental extension of the incision in the neck, thus permitting ready 
access to the entire neck, mandible and mouth The general specimen 
is first attacked infenorly by doubly ligating the inferior part of the 
external jugular vein and freeing the platysma, sternocleidomastoid and 
omohjoid muscles at their clavicular levels After the inferior portion 
of the internal jugular vein has been doubly ligated, the carotid artery, 
deep and superficial fascia, internal and external jugular veins, platysma, 
sternocleidomastoid and omohyoid muscles along with the fat and areolar 
tissue are rolled upward from the level of the clavicle in their liberation 
from the deep part of the neck The thoracic duct should be protected 
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when the dissection is performed on the left side of the neck This 
resection usuall} permits visualization of the upper portion of the biachial 
plexus, the scalenus anticus and medius, levator scapula and trapezius 
muscles The fifth and sixth ceivical nerves are preserved The phrenic 
portions of the third, fourth and fifth cervical nerves are maintained 
intact, but the superficial branches of the second, third and touith 
cervucal nen’'es are cut along with the spinal accessory nerve and included 
in the lateral neck specimen that is being liberated from below upw ai d 
At the level of the bifurcation of the common carotid artery, a 4 pei 
cent solution of tetracaine hjdiochloride (pontocame h}drochloride®) is 



Fig 9 — A, three incisions in the lateral part of the neck for the creation of 
four neck flaps B, extension of the submaxillary incision to the lower hp for intra- 
oral exposure C, elevation of the neck flaps and exposure of the contents of the 
lateral portion of the neck 

applied topically and the external carotid artery tied abo\ e the supei lor 
thyroid branch It is not necessary to cut the external carotid artery 
The mandible is transected well anterior to the primary carcinoma with 
a Gigh or electric saw If the primary carcinoma has not extended 
beyond the mandible internally, the contents of the suprahyoid space 
and the jaw bone with its periosteum and associated soft tissues are 
liberated into the wound in the upper part of the neck without cutting 
the lower hp A section of the horizontal ramus or half of the mandible 
may be included in this delivery The dissection is carried posteiiorly, 
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including the inferior tip of the parotid gland Care should be exer- 
cised to preserve the lingual, hypoglossal and mandibular branch of 
the facial nerves Thorough removal of the submaxillary, subdigastnc 
and carotid fasciae is important in this type of cancer Finally, the 
origin of the sternocleidomastoid muscle is freed from the tip of the 
mastoid process, the superior portions of the external jugular, internal 
jugular and communicating veins are doubly ligated and the combined 
specimen of jaw and lateral neck content removed en masse (fig 10) 



Fig 10 — The contents of the lateral portion of the neck have been removed 


When the primary carcinoma has extended to the floor of the mouth 
and tongue, a more open approach and exposure is indicated for the 
additional resection that is required within the mouth This is accom- 
plished by connecting a vertical incision in the middle of the lower lip 
with the submental extension of the incision in the neck (fig 9 B) After 
the anterior part of the mandible is transected with the Gigli or electric 
saw, the involved portions of the tongue and floor of the mouth are 
cut free from the normal oral tissues beginning anteriorly at the tip of 
the tongue These additional organs are included in the specimen 
along with the bone and contents of the neck as the dissection is carried 
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posteriorly in the mouth In the -vast majority of these cases disarticu- 
lation of the mandible is required, which, as previously described, is 
accomplished by freeing the ascending ramus of its periosteum, muscle 
and nerve attachments and forceful avulsion from the socket The 
dissection of the tongue and floor of the mouth is as previously described 
The point at ^^hlch the intraoral resection adjoins the mandible pos- 
teriorly depends on the size and position of the extension of the car- 
cinoma in the mouth Usually it is at the depth of the palatoglossus 
muscle (fig 3) 

Bilateral resection of the horizontal rami and total resection of the 
mandible are not common procedures This technic is usually per- 



Fig 1 1 — Bilateral lower hp flaps are utilized in case of extensive cancer of the 
jaw and mouth 

formed in cases of extensive malignant tumors of the jaw which have 
been previously unsuccessfully treated by irradiation and inadequate 
surgical procedures Frequently the floor of the mouth, lip and neck 
have been invaded by the cancer, and it is necessary to remove these 
organs in continuity with the mandible and neck contents 

A bilateral lower hp flap in association with the neck flaps facilitates 
the exposure greatly, permitting both horizontal rami to be readily 
visualized The lower lip flaps are prepared by splitting the lower hp 
vertically in the midline to 1 inch (2 5 cm ) below the mandible The 
flaps are then freed laterally to the angles of the mandible (fig 11) 
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The thickness of these lip flaps is determined by the extent and position 
of the malignant tumor in the mandible In bilateral resection ot the 
horizontal rami, the jaw is transected at the angles with the saw or 
bone-cutting forceps The freed section is then removed in contmuit}^ 
with all adjacent and involved tissue en masse, as has been described 
previously This may include a bilateral suprahyoid or lateral neck 
dissection One jugular vein should be preserved, and tvo to three 
weeks should elapse between resections of the entire lateral neck contents 
We have performed bilateral radical neck dissections with saciifice of 
both internal jugular veins within the shoit interval of ten days 

For complete mandibular resection, one ascending ramus is lib- 
erated of all Its attachments and avulsed By manipulating this treed 
end, the other portion is graduall}'^ delivered and avulsed in the manner 
described The labial and the buccal mucosa are approximated to the 
floor of the mouth, and the dead space is eliminated by buried chromic 
surgical gut sutures The tongue is shortened There is consideiable 
recession of the chin, but if the motor function of the tongue and lips 
is preserved, remarkable rehabilitation may be accomplished m the 
relearning of articulate speech and in the handling of saliva and food 
The general plan of closure of all vounds of the mouth and neck 
consists in approximating the cut edge of the buccal mucosa of the cheek 
with the cut edge of the remaining tissue in the mouth, uhethei that 
be the floor of the mouth or the cut border of the tongue Closure in 
layers with chromic surgical gut beginning posteriorly and working 
anteriorly to the midborder of the lower hp is preferred in the elimina- 
tion of the mtraoral fenestra and the reconstruction of a new floor of 
the mouth The tip of the tongue should be repaired sepaiately in 
order to maintain its facility If a large section of the tongue has been 
removed with the specimen, the mtraoral closure should be leenforced 
by large through and through sutures All bleeding is controlled with 
fine silk ties The neck flaps are adjusted into their original position 
and the skin wound is closed with fine interrupted black silk It is 
important to maintain adequate drainage at the anterior and lateral 
inferior poitions of the wound A prophylactic tracheostomi is indi- 
cated A Levin feeding tube is most helpful in maintaining nutrition 
and also in putting the mouth at rest and facilitating the healing pi ocess 
about the newly constructed floor of the mouth The remaining man- 
dibular segment is maintained in position by the application ot mtraoral 
prostheses after recovery from the operation Chemotherapi and bio- 
therapy are important m preventing and controlling infection 

Immediate reconstructive surgery is limited m the type ot case that 
has just been described, consisting of radical resection of most ot the 
jaw^ and contents of the neck At present, immediate bone grattmg is 
not recommended when the dissection has sacrificed a portion of the 
tongue, floor of the mouth, jaw and lateral neck contents It is true 
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that the most advantageous time to reconstruct the mandible is at the 
completion of the operation for its removal when this is warranted 
An appropriate bed already exists for the implantation of the bone graft 
The distortion caused by scar and muscle contracture, which always 
appears to some degree after the mandible is removed, does not exist 
The problem of utilizing a twisted section of the ascending ramus at a 
later date is averted The patient is specifically benefited by preserva- 
tion of the contour of the face and the complete utilization of his man- 
dible as an eating and speaking instrument The psychic effects of 
being deprived of these advantages may be serious Yet, unhappily, it 
is frequently impossible and unwise to attempt immediate complete 
reconstruction of the mandible The factors mitigating the hope of ideal 
repaii are the great loss of bony and soft tissues Often structures 
\ ital to the reconstruction technic must be sacrificed with the specimen 
Frequentl) the size of the resected segment of mandible not only makes 
the procurement of a similar piece of bone difficult but embarrasses the 
fixation and immobilization of it There is always an extensive amount 
of tissue trauma The area, because of its association with the oral 
caMty, IS potentially infected Active infection is often present in the 
tumor and soft tissues and bone Often the area has been scarred by 
inadequate previous surgical procedures Frequently the tissues have 
been devitalized by unsuccessful irradiation However, the strong desire 
to rehabilitate the patient completely from a functional, psychic and 
ph}sical point of view is discovering new methods of overcoming the 
old obstacles Modeled vitalhum and tantalum mandibulai inplants may 
be fixed to the ascending rami when the hazards of a free bone graft are 
excessive Perhaps it will be possible to employ prepared mandibles 
procured irom bone banks in the near future in the reconstruction of the 
more extensive resections The complete use of the services of the dental 
prosthetist to assist in maintaining a normal bite and m preventing undue 
contracture prepares the way for secondary reconstructive procedures 

REPORT or CASES 

No attempt is made in this paper to present a statistical analysis, and 
a brief summary of only 6 cases representing the various surgical technics 
described m the article is hereby presented to clarify situations pertain- 
ing to each case Although hemiresection of the mandible is the operation 
that IS most frequently performed, only 1 case of that type will be dis- 
cussed to illustrate certain features pertaining to the indications and use 
of that operation 

Case 1 — Segmental tesechon of a poihon of the mandible 

^ 57 year old white man originally underwent treatment by the application of 
radii, ir to an epidermoid carcinoma grade 2 of the lip in 1931, 1934 and 1937 In 
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1944 the lip and chin were again tieated with the application of radium and also 
by roentgen therapy The patient was then seen in this clinic, and examination 
revealed a large, ulcerating and peiforating defect m the lower lip and chin, 
solidly infiltrated with carcinoma The gingivolabial gutter was involved by this 
carcinomatous piocess, and the lesion was firmly adherent to the periosteum at 
this site The lower incisor teeth were necrotic and loose Stereoscopic 
examination of the jaw revealed apical abscesses of these teeth but no specific 
evidence of cancer 

The surgical approach to this problem included the entire resection of the 
remainder of the lower lip and chin along with the periosteum and upper portion 
of the mandible at this site It was possible m this case to free the periosteum 
from the inferior border of the mandible between the mental foramens superiorly, 
approximately inch (1 cm ) The upper portion of the mandible containing 
the teeth was freed with a horizontal incision and two vertical incisions in the 
bone The bone, teeth, periosteum and soft tissue about the chin and lip were 



Fig 12 — Segment of the anterior portion of the mandible associated with 
the lower lip The inferior rim of the mandible has been preserved 

removed en masse A thin rim of mandible between the mental foramens, 
measuring slightly less than Yz inch in width, was preserved inferiorly This bone 
appeared perfectly healthy There was no evidence of metastasis to the neck 
A new lip was immediately created by transposing lateral cheek and mucous 
membrane flaps medially over the preserved arch of the mandible The post- 
operative course was uneventful, and the patient has been free of disease for two and 
a half years (fig 12) 

Case 2 — Sectional lesection of the mandible with immediate iliac bone graft 

A 58 year old white man presented a grade 2 squamous cell carcinoma of the 
posterior portion of the right alveolus The patient’s history revealed that the third 
molar tooth became loose in the socket and was extracted eight months before he 
visited this clinic This socket failed to heal, and a small ulcer appeared Exami- 
nation revealed a small depression over the socket of the third molar on the right 
side of the mandible manifesting a tendency to heal over completely, which is 
unusual in the mouth It measured approximately 1 75 by 0 75 cm and was directly 
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over the socket Both gutters were fiee Ihere was no evidence of metastasis to 
the neck Stereoscopic examination of the mandible failed to reveal a cancerous 
process in the bone 

Surgical proceduie included the complete release of a section of the mandible 
at this site, measuring approximately 6 cm m length and including the bucco- 



Fig 13 — ^View of the face and free bone graft held m position by tantalum 
wire one year after operation 


alveolar gutter and the glossoalveolar gutter and their soft tissue and mucous 
membrane contents The surgical approach was through a crescent-shaped incision 
m the right submaxillary space The submaxillary gland was not resected Imme- 
diate repair and reconstruction were accomplished by the use of a free osteo- 
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periosteal iliac bone graft which was modeled to correspond to the size and shape 
of the section of mandible that was removed It was fixed in position by two 
tantalum wires through the ascending ramus and the posterior segment of the bone 
graft and two tantalum wires through the anterior section of the bone graft and 
the anterior free edge of the mandible It was further immobilized by passing two 
tantalum wires completely around the internal and external surfaces of the graft 
and fixing these wires to the remaining sections of mandible No external fixation 
was utilized The patient was fed with a Levin tube for approximately a month 
and was then given a liquid diet for the second month and gradually rehabilitated 
over the next six weeks The postoperative course was uneventful, and the patient 
has been free of disease for one and a half years (fig 13) 

A second case of carcinoma of the right alveolus and horizontal ramus 
IS presented because of the utilization of a different technic in the 
sectional bone grafting procedure 

Case 3 — Sectional resection of the horizontal laniits in continuity with the sub- 
maviUaiy space contents and unniediafe reconsh iiction zvith free iliac bone graft 
and internal fixation 

A 48 year old white woman revealed that a whitish, thick nonulcerative area 
had existed underneath a poorly fitting dental prosthesis for several years She 
was aw'are that this had been ulcerated for approximately six months Examination 
revealed a poorly fitting prosthesis on the mandible, moderately advanced leuko- 
plakia of the right alveolus and a grade 2 epidermoid carcinoma of the midportion 
of the right alveolus and ramus It measured approximately 2 cm m length and 
1 5 cm m width The buccoalveolar and glossoalveolar gutters were free There 
were no abnormal masses m the neck The lesion had deeply ulcerated into the bone 
Stereoscopic studies of the mandible revealed erosion of a section of the superior 
portion of the horizontal ramus on the right side at the site of the carcinoma 

The mandible was approached through a crescent-shaped right submaxillary 
skin incision, and a right cheek flap waS created external to the platysma muscle 
well above the buccoalveolar gutter A portion of the sublingual gland and the 
contents of the submaxillary space were incorporated in the liberation of the 
internal portion of the mandible This section of mandible, periosteum, alveolus, 
mucous membrane of buccoalveolar and glossoalveolar gutters, platysma, a portion 
of the musculature of the floor of the mouth and a section cjf the sublingual gland 
and contents of the submaxillary space were removed en masse w^ell beyond the 
gross limits of the carcinoma Immediate reconstructive procedures w'ere per- 
formed with utilization of a free osteoperiosteal iliac bone graft which was modeled 
to correspond to the size and shape of the section of mandible removed The intia- 
oral fenestra w'as closed first in double layers with no 1 atraumatic intestinal 
chromic surgical gut The bone graft was then affixed to the ascending ramus and 
the anterior section of the mandible with braided tantalum wire through holes m 
the graft and the sections of mandible Complete immobility and fixation of the 
archwa> w^as then accomplished by the application of a modeled stainless steel 
bone plate which was previously prepared to fit this reconstruction With the aid 
of the bone plate the graft was securely fixed m position with two screws and 
then anchored to the ascending ramus with one screw and to the anterior segment 
of the mandible with another screw, thus fixing the two free segments of the 
mandible, the bone graft and the bone plate into a permanent, completely stabilized 




Fig 14 — ^View of face and free bone graft held m position with a modeled 
stainless steel plate and screws three months after operation 


Case 4 — Hernu esechon of the mandible and suprahyoid dissection in continuity 
A 52 year old white woman stated that she had been aware of the presence of a 
tumorous mass on the right side of her jaw for approximately eighteen months 
before she sought medical aid Examination revealed a chronically infected, 
deeply ulcerating, foul-smelling, epidermoid carcinoma grade 2, measuring approxi- 
mately 4 cm in length and 2 cm in width m the right glossoalveolar sulcus involv- 
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mg the alveolus, the internal part of the mandible and the adjacent floor of the 
mouth It -was associated with the horizontal ramus There were no teeth at this 
site There was no evidence of metastasis to cervical nodes The surgical 
procedure was performed through a submaxillary incision and included ligation of 
the right external carotid artery and hemiresection of the right side of the mandible 
including the floor of the mouth, a small section of the tongue, the palatoglossus 
fold, the submaxillary gland and a portion of the sublingual gland and tip of the 
parotid gland The mtraoral fenestra was closed with no 1 chromic surgical gut 
m layers, the margin of the tongue being sutured to the cut edge of the buccal 
mucosa The wound m the neck was closed with fine black silk, with a dram m 
the inferior pole There was no evidence of cancer m any of the lymph nodes of 
the neck The postoperative course was uneventful, and there was no evidence of 
cancer twenty-eight months postoperatively 



Fig 15 — A, specimen containing half of the mandible, tip of the parotid gland, 
contents of the submaxillary space, sublingual gland, floor of the mouth and lateral 
margin of the tongue B, resection of both horizontal rami and left ascending 
ramus with bilateral radical suprahyoid dissection and resection of associated 
skin (This specimen had been fixed m formaldehyde solution U S P and sections 
removed for analysis before this photograph was taken ) 

This case illustrates the treatment of a more advanced type of 
carcinoma, including the radical resection of not only the bone but also a 
portion of the associated soft tissues The continuity of the mandibular 
arch IS maintained by intermaxillary wiring and the application of 
appropriate mtraoral bars and splints to the maxilla and remaining sec- 
tion of the mandible Complete rehabilitation and orientation of persons 
who have undergone this type of operation are considerably more diffi- 
cult than of patients receiving immediate reconstructive procedures, 
including bone grafting (fig 15-4) 
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Case 5 — Bilateral resection of the horizontal rann and the ascending ramus 
on one side with bilatetal suprahyoid dissection in continuity 

A 58 year old white man revealed that he had been treated for carcinoma of 
the lower hp six years before the time of this report Approximately two and a half 
years ago he became aware of a swelling in the left submental space After a 
formal biopsy this was treated by roentgen irradiation and the application of 
radium After the interval of a year tumors began to appear on both sides of 
the site of the original mass in the neck These were removed by limited surgical 
intervention Shortly before visiting this clinic, the patient noticed that the tissues 
about the jaw were beginning to swell again Examination revealed a post- 
irradiation scar on the left lower lip but no evidence of recurrence of the epithelioma 
at this site The tissues about both horizontal rami were diffusely involved with 
metastatic deposits of cancer The upper part of the neck and the floor of the 
mouth were markedly indurated as a result of the previous surgical procedure and 
irradiation The infiltrative process about the upper part of the neck had invaded 
the periosteum and bone of both horizontal rami Stereoscopic examination of 
the mandible failed to reveal tlie invasion of the bone by the carcinomatous 
process However, microscopic report on the tissues of the upper part of the 
neck and mandible revealed massive direct extension of squamous cell carcinoma 
grade 2 into all of the soft tissues about the mandible and also into the mandible 
The surgical technic in this case was accomplished by a crescent-shaped bilateral 
suprahyoid incision with the creation of bilateral cheek and chin flaps The 
entire mandible, except a portion of the right ascending ramus, was removed 
in continuity with a bilateral suprahyoid dissection The muscular activity of 
the lower lip and also the tongue were maintained intact The wound was 
closed by suturing the under surface of the tongue to the lateral cheek wall with 
interrupted no 1 chromic surgical gut in layers, forming a new floor of the 
mouth A prophylactic tracheostomy was performed The postoperative condition 
was characterized by the sincere efforts of this patient to relearn a new method of 
handling food and saliva and also learnmg to speak intelligibly If the motor 
function of the lips and tongue is maintained, this is accomplished without too 
much difficulty Complete reconstruction in this type of case should be delayed 
because of irradiation effects on the tissue, postsqrgical scar formation, the 
extensive sacrifice of tissue which is necessary to eradicate the carcinoma and the 
extensiveness of the carcinomatous involvement This patient is well two years 
following his operation (fig IS B) 

Ca.se 6 — Hemiresection of the mandible and floor of the mouth and partial 
glossectoiny in continuity zvith complete lateral neck dissection 

A 55 year old white man stated that a painless ulcer had appeared on the right 
side of his jaw bone approximately seven months ago It spread to the floor 
of the mouth and was then treated by roentgen therapy The major portion of the 
ulcer disappeared, but recently the jaw became painful and a lump appeared in 
the neck Examination revealed a large squamous cell grade 3, ulcerated cancer 
of the right horizontal ramus with extension to the floor of the mouth and one 
lymph node containing metastatic cancer in the submaxillary space Stereoscopic 
roentgenograms revealed destruction of bone of the horizontal ramus 

The surgical approach consisted in the creation of the lateral neck and 
lower hp flaps This was accomplished by connecting the vertical incision 
m the middle of the lower hp with the submental extension of the neck incisions 
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A complete right lateral neck dissection was performed up to the hyoid bone 
Then the mandible was transected anteriorly and liberated in conjunction with 
the floor of the mouth, a section of tongue, sublingual gland and contents of the 
submaxillary space contents The tip of the parotid gland was cut off and the 
subdigastric space carefully dissected The superior portion of the internal jugular 
vein was ligated and the sternocleidomastoid muscle freed from the tip of the 
mastoid process All muscular and nerve attachments of the ascending ramus were 
stripped and the mandible avulsed from the socket A combined specimen of lateral 
neck contents, portion of the tongue, floor of the mouth and mandible was 
removed in continuity The wound was closed as described in the text The 
postoperative course was uneventful and the patient has been free of disease for 
two years (fig 16) 



Fig 16 — Specimen containing a portion of the tongue, floor of the mouth, 
half of the mandible and entire lateral neck contents 


SUMMARY 

1 A classification of the primary types of malignant tumois of the 
mandible is presented 

2 A classification of the various types of cancer of the mandible m 
respect to size, position and extension is stated 

3 Four basic surgical technics with individual modifications are 
recommended for the treatment of these cases 

4 Immediate reconstructive surgery is discussed and qualified 

5 Six illustrative cases are reported to clarify the analysis and 
surgical approach to the various degrees and types of cancer of the 
mandible 
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SURGICAL CORRECTION OF THE ABNORMALLY 
PROTRUDING EAR 


OSCAR J BECKER, MD 
CHICAGO 

N umerous methods of correcting a protruding auricle have 
been described, and in the main they are satisfactory for setting 
the ear closer to the head However, the object of restorative surgery 
for any deformity is to reproduce the normal as accurately as possible, 
a standard which most accepted technics of otoplasty fail to fulfil 

An examination of some of the more recently published procedures 
for the correction of outstanding ears reveals a gradual progression 
toward the goal of attaining perfection of results The purpose of this 
paper is to present an original method of otoplasty which m my experi- 
ence has yielded results that more satisfactorily simulate the normal, 
to discuss the underlying factors in the etiology and development of 
protruding ears and to review the history of the operative procedures 

ETIOLOGIC FACTORS 

Malformations of the auricle are not unusual and may range m 
severity from complete absence to macrotia By far the commonest 
deformity is the protruding ear 

The embryonic origin of the external ear is still a controversial 
matter, but most observers agree that the six tubercles, or hillocks, of 
the first branchial groove, which appear about the fifth week of embry- 
onic life, develop into the pinna The history of these hillocks and 
their role in the formation of the auricle have been evaluated by a 
series of investigators, namely, His, Gradenigo, Schwalbe,’^ Baum 
and Dobers, Henneberg, Streeter ^ and others The consensus is that 
the hillocks are gradually fused and transformed into the adult ear 
For convenience, these hillocks are numbered from 1 to 6, three 

From the Department of Otolaryngology, University of Illinois College of 
Medicine 

Abridgment of thesis submitted to the faculty of the Graduate School of 
Medicine of the University of Pennsylvania, in partial fulfilment of the requirements 
for the degree of Doctor of Medical Science (D Sc [Med ] ) for graduate work 
in Otolaryngology 

1 Schwalbe, G Die Ohrmuschel, in Handbuch der Anatomic des Menschen 
Jena, G Fischer, 1898, vol S, p 113 

2 Streeter, G L Development of the Auricle in the Human Embryo, Contnb 
Embryol 14 111-138, 1922 
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hillocks develop on the mandibular arch and three on the h 3 mid arch 
of the first branchial groove Below the hyoid arch a fold of the Ityoid 
integument is formed and is known as the auricular fold A similar 
fold appears below the first branchial groove and unites with the auricu- 
lar fold to form the free margin of the auricle According to Schwalbe/ 
the points of fusion of these two folds mark the position of the satyr 
tubercle Darwin’s tubercle occurs about the middle of the margin of 
the free auricular fold and corresponds to the apex of the auricle in 
lower mammals The tragus is derived from mandibular hillock 2, 
the helix, from mandibular hillocks 2 and 3, the anthehx, from hyoid 
hillocks 4 and 5, and the antitragus, from hyoid hillock 6 The lobule 
represents the lower end of the auricular fold ® Hammar ^ stated the 
opinion that the scaphoid fossa is the result of the closure of the 
branchial cleft 

Wood- Jones and Chuan “ stated the belief that the pinna is a com- 
pletely hyoid derivative and that the mandibular contribution is repre- 
sented only by the tragus and the anterior part of the external auditory 
meatus They based their conclusions on the finding of an absence of 
the tragus in cases of micrognathia or complete agnathia in the presence 
of a well formed pinna Further evidence to substantiate their con- 
clusions is based on my own observations in cases of congenital 
absence of the ear In all these cases of absence of the auricle m the 
presence of a well formed mandible, evidence of a tragus and lobule 
was found 

At the end of the third month of embryonic life the hillocks are 
well defined and the ear begins to assume definite form According 
to Evans,® it is at this time that the greatest number of malformations 
occur Fraser,’ however, stated the opinion that it is during the second 
month of embryonic life that maldevelopments appear The ear margin 
at this time is pointed, and, because the crura of the anthehx are not 
formed, the ear protrudes from the head Davis and Kitlowski ® 

3 Streeter - Arey, L B Developmental Anatomy, ed 4, Philadelphia, 
W B Saunders Company, 1940 

4 Hammar, J A , cited by Eggston, A A , and Wolff, D Histopathology 
of the Ear, Nose and Throat, Baltimore, Williams & Wilkms Company, 1947, 

p 62 

5 Wood- Jones, F, and Chuan, W I Development of the External Ear, 
J Anat 68 525-533, 1934 

6 Evans, H M The Origins of Hearing — Random Variation or Con- 
vergent Evolution — Study of Auditory Organ and Its Swim-Bladder Connections 
in Fishes, J Larvng & Otol 50 649-670, 1935 

7 Fraser, J S Maldevelopment of the Auricle, E>.ternal Acoustic Meatus 
and Middle Ear Microtia and Congenital Meatal Atresia, Arch Otolaryng 
13 1-27 (Jan) 1931 

8 Davis, J S , and Kitlowski, E A Abnormal Prominence of the Ears 
A Method of Readjustment, Surgery 2 835-848, 1937 
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stated that about the sixth fetal month the margin curls, forming the 
helix, the anthehx becomes more definitely folded and its crura appear 
It IS the folding of the anthehx and the development of the crura 
that are responsible for bringing the ear closer to the head 

The protruding ear, therefore, is embryomcally a congenital deform- 
ity in which hyoid hillocks 4 and 5 are involved It is inherited 
according to inendehan law and may be dominant or recessive 
Heredity is a factor which occurs repeatedly m many of my series of 
cases and in cases reported in the literature Potter “ reported that a 
dominant gene may be transmitted through many generations She 
revealed the transmission through five generations of a malformation 
in which the ears were extremely cupped and protruding ' A family 
tree embracing 92 members was obtained in the study On the average, 
half of the members with this deformity had transmitted it to their 
children, while normal siblings married to normal persons had not 
transmitted the defect 

The cause of the malformation is a hereditary one, but m rare 
cases intrauterine mjur}'' may account for a mild deformity of the amide 
An umbilical cord twisted around a child’s head may be the responsible 
factor m producing a unilateral deformity of the ear " 

Imhofer stated the opinion that certain peculiarities of formation 
of the auricle are an important aid m the establishment of descendants, 
as, for example, m cases m which the parentage of a child is m doubt 
In a few of my cases a mother and child had the identical type of pro- 
truding ears Tracing the family pedigree m one of these cases 
revealed that the mother was one of four children, of whom a brother 
had a similar deformity, while the other two siblings, a brother and a 
sister, were free of any deformity The father m this case had no 
auricular deformity, but the mother had protruding ears In the major- 
ity of my cases a history of a similar deformity m some other member 
of the family was obtained 

CLINICAL SIGNIFICANCE 

Since little importance can be ascribed to the function of the auricle, 
it is only because of the deleterious psychic effect on the patient that 
protruding ears assume a clinical significance Actually, according to 
comparative anatomists, the external ear m man is undergoing regres- 
sion In comparing the auricular muscles m man with those of animals 
with ears of similar type, a definite decrease m size, even to atrophy 
IS evident In lower animals the am icle has real function m determining 

9 Potter, EL A Hereditary Ear Malformation Transmitted Through 
Five Generations, J Hered 28 255-258, 1937 

10 Cited by Pohtzer, A A Text-Book of the Diseases of the Ear, London 
Bailhere, Tindall & Cox, 1909 
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direction of sound and in protecting the internal auditory mechanism 
Some animals, on stimulation of the tragus, will close the auditory 
canal by an infolding of the auricle to serve as a protection against 
water or insects Henneberg and others observed that some mam- 
mals of the aquatic and semiaquatic group, such as the muskrat, seal 
and beaver, can close the external ear when they are irritated by 
mechanical or electric stimulation or when plunged into water 
Henneberg observed that the Norwegian brown rat, which is a semi- 
aquatic mammal, after coming out of the water shakes its head vio- 
lently before opening its ears If prevented from shaking its head 
by being held at the nape of the neck, it refuses to open its ears The 
closure is affected by pulling the tragus and antitragus together, as 
well as the anthehx and scapha, so that the external meatus is effectively 
closed Rodents, moles and other ground-burrowing animals are also 
capable of closing the external meatus 

Of all the depressions on the anterior surface of the auricle, it is 
principally the concha which collects a portion of the sound waves and 
reflects them into the meatus Schneider proved that a slight 
decrease in hearing power takes place if this depression is filled with 
wax The size of the auricle and the angle formed with the head also 
have a slight influence on the reflection of sound into the meatus This 
is evident from the fact that persons of normal hearing, as well as 
those who are hard of hearing, hear somewhat better if the auricle is 
bent forward or is augmented by cupping the hollow of the hand 
over it Although no real difficulty m hearing results from loss of 
the auricle, nevertheless, sound will not be perceived as distinctly and 
fully as though the auricle were present 

The psychic effects of protruding ears vary with the sensitivity of 
the individual person In almost all my patients, and, surprisingly 
enough, the effect was pronounced in children, a feeling of insecurity 
was evident, since this deformity, unlike most malformations, pro- 
duces reactions of mirth in other people To be constantly reminded 
of and ridiculed about a deformity will break all defense mechanisms 
of repression which the patient might have formed and subjects him 
to the development of an insecurity or inadequacy neurosis It is 
fortunate for these persons that this deformity can be corrected simply 
and satisfactorily, preferably at an early preschool age, before any 
real psychic trauma can be inflicted Many who appear outwardly 
capable of rising above some defects may be sensitive about them and 
suffer inwardly Other patients who are not at all sensitive about 
their appearance or defects may desire a correction of the ears purely 
for economic or social reasons 

11 Henneberg, B Ueber die Bedeutung der Ohrmuschel, Anat Hefte 
40 95-147, 1909-1910 
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ANATOMIC AND PATHOLOGIC FEATURES 

The normal ear is a thm, shell-hke structure, having definite depres- 
sions and projections Many variations are found which may still be 
considered within normal limits It is only when the ear protrudes 
abnormally or is absent that the defect is immediately noticeable Very 
large or very small ears which may be proportionately more deformed 
than a protruding ear may go unnoticed if they are placed in a normal 
relation to the head 

The normal auricle, or pinna, is described by Gray as ovoid with 
Its larger end directed upward (fig 1) The prominent nm of the 
auricle is called the helix Where the helix turns downward, a small 
projection, known as Darwin’s tubercle, is frequently seen. This 
tubercle is very evident about the sixth month of fetal life, when the 



Fig 1 — The normal auricle and landmarks The rounded contour of the crus 
superior is noted, along with the sharper outline of the anthelix and infenor 
crus In the protruding ear, the anthelix and its crura are poorly formed, and often 
the superior crus is absent This factor, plus a prominent cauda hehcis in many 
cases, accounts for the abnormally protruding ear 

whole auricle has a slight resemblance to that of a macaque monkey 
This fact has caused much speculation and controversy among anthro- 
pologists, but as yet the significance of this tubercle is not clear 
Another prominence, parallel with and anterior to the helix, is called 
the anthelix, this divides above into two crura, the superior and the 
inferior, between which is a shallow triangular depression, the fossa 
triangularis Some authors refer to these two crura as the posterior 
and the anterior crus The narrow curved depression between the 

12 Gray, H Anatomy of the Human Body, edited by W H Lewis, ed 24 
Philadelphia, Lea & Fehiger, 1942 
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helix and the anthehx is called the scaphoid fossa, or “boat-shaped 
ditch ” The anthehx describes a curve around a deep cavity, the concha, 
which IS divided into two parts by the crus, or commencement of the 
helix, the upper part is termed the cymba conchae, the lower part 
the cavum conchae Anterior to the concha and projecting back over 
the external auditory meatus is a small pointed eminence, the tragus, 
so called from its being generally covered on its under surface by a 
tuft of hair, resembling a goat’s beard Opposite the tragus, and 
separated from it by the intertragic notch, is a small tubercle, the anti- 
tragus Below this is the lobule, which is composed of areolar and 
adipose tissue At the junction of the anthehx and the antitragus a 
small space exists, which may be very deep in some ears and is known 
as the sulcus auriculae posterior (Spalteholz 
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Fig 2 — The normal auricular cartilage and landmarks from the anterior and 
the posterior surface 

The auricle, with the exception of the lobe, is composed of a thin, 
flexible plate of yellow elastic fibrocartilage The cartilage is 0 5 to 
1 mm thick and is covered on each surface by integument intimately 
applied and having a minimum of subcutaneous tissue The skin is 
closely adherent to the surface of the cartilage except on its posterior 
surface and along the helix 

The cartilage of the auricle consists of a single piece, which gives 
form to the ear and outlines the landmarks previously mentioned 
(fig 2) It IS absent from the lobule and is deficient between the 
tragus and the beginning of the helix At the anterior part of the 
auricle, where the helix bends upward, is a small projection of cartilage, 
called the spina helicis At the lower part of the helix the cartilage is 

13 Spalteholz, W Hand Atlas of Human Anatomy, Philadelphia, J B 
Lippmcott Company, 1923 
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prolonged downward as a tail-like process, the cauda helicis, which is 
separated from the anthelix by a fissure, the fissura antitragohelicma 
The cranial aspect of the cartilage exhibits a transverse furrow, the 
sulcus anthehcis transversus, which corresponds to the inferior 
(anterior) crus of the anthelix and separates the emmentia conchae 
from the emmentia triangularis Another furrow exists at the central 
region of the concha, known as the sulcus cruris helicis, which corre- 
sponds to the continuation of the helical rim and separates the concha 
into two portions, the cavum conchae and the cymba conchae 

The ligaments of the auricle consist of two sets (1) extrinsic, 
which connect the auricle with the side of the head, and (2) intrinsic, 
which connect various parts of its cartilage together and to the external 
auditory meatus 

The muscles of the auricle likewise consist of tw'o sets (1) extrin- 
sic, which connect it with the skull and scalp and move the auricle as 
a whole, and (2) intrinsic, which extend from one part of the auricle 
to another Since these muscles are rudimentary, they have no par- 
ticular surgical importance In the mfraprimate mammals these muscles 
are particularly w ell developed and are important in turning the auricle 
toward the source of a sound 

The motor innervation is by the temporal branch and the posterior 
auricular branch of the facial nerve The sensory nerves are the great 
auricular nerve, from the cervical plexus, the auricular branch of the 
vagus nerve , the auriculotemporal branch of the mandibular nerve, and 
the lesser occipital nerve, from the cervical plexus 

The arteries of the ear are composed of the posterior auricular, from 
the external carotid artery, the anterior auricular, from the superficial 
temporal artery, and a branch from the occipital artery The veins 
accompany the corresponding arteries The lymphatics dram into the 
periauricular nodes 

In examining the normal ear from behind, it will be noted that the 
concha forms a 90 degree angle with the head The scapha likewise 
forms an angle of approximately 90 degrees with the concha, but this 
may vary as much as 10 to 15 degrees and still be within normal 
limits according to Young The rim of the helix is then noted to turn 
outward slightly The angle between the scapha and the concha is 
formed by the anthelix, and in the absence or underdevelopment of the 
anthelix the angle may become obtuse, thereby resulting in a protrusion 
of the auricle away from the head Since the angle of the anthelix 
more or less determines the degree of protrusion of the ear, the pathologic 

14 Gray 12 Spalteholz 

15 Young, F The Correction of Abnormally Prominent Ears, Surg , Gynec 
& Obst 78 541-550, 1944 
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condition would resolve itself into the type and development of the ant- 
hehx, 1 e, the more obtuse the angle, the more the ear projects The 
measurement of the angle formed by the head and the helix is known 
as the auriculomastoid angle and is usually about 30 degrees 

HISTORICAL development OF THE OPERATION 

The earliest reference to the correction of protruding ears was 
made in 1845 by Dielfenbach,’^® who advised the removal of skin from 
the back of the ear, followed by the suturing of the auricular cartilage 
to the periosteum of the mastoid bone 

Ely,^'^ of New York, is credited with being the first, in 1881, to 
remove both skin and cartilage for the correction of protruding ears 
He excised the skin and cartilage through its entire thickness, thereby 
leaving a scar on the anterior surface of the auricle Fishman and 
Fishman advised a similar procedure in 1946 

In 1890 Keen,^® of Philadelphia, reported a method of removing 
a narrow, V-shaped section of cartilage from the posterior surface of 
the auricle after a large section of skin had been excised from this area 
To avoid scarring, he was careful not to cut through the anterior sur- 
face of the skin He expressed the opinion that a section of cartilage 
must be removed, for “if the skin alone is removed, the natural elasticity 
of the cartilage would stretch the skin in time and probably reproduce 
the deformity ” 

Monks, of Boston, in 1891 described two types of operation, one 
m which only the skin was excised and a second in which both cartilage 
and skin were removed He stated the opinion that an excision of 
skin from the back of the ear would suffice in most cases and is prefer- 
able to excision of cartilage, especially if a large ellipse, “equal in 
breadth to more than half the breadth of the back of the ear,” is 
removed His reason for trying to avoid excision of cartilage was 
that a sharp ridge and vertical fold of skin appeared on the anterior 
surface of the auricle in the case in which he attempted this How- 
ever, he stated the belief that if the cartilage is stiff, a condition appljung 
principally to adults, it is necessary to excise some cartilage, thereby 
substituting a disfigurement for a deformity At about the same time, 

16 Dieffenbach, J F Die operative Chirugie, Leipzig, F A Brockhaus, 1845 

17 Ely, E T An Operation for Prominence of the Auricles, Arch Otol 
10 97-99, 1881 

18 Fishman, L Z , and Fishman, V P Plastic Surgery for Outstanding Ears 
A Simple Surgical Procedure, Bull Pract Ophth 16 19-21, 1946 

19 Keen, W W New Method of Operating for Relief of Deformity of 
Prominent Ears, Ann Surg 12 49-51, 1890 

20 Monks, G H Operations for Correcting the Deformity Due to Prom- 
inent Ears, Boston M & S J 124 84-86, 1891 


BECKER— ABNORMALLY PROTRUDING EAR 


549 


in 1894, Haug,^^ m Germany, reported the removal of triangular 
wedges of cartilage along with the excision of skin on the posterior sur- 
face of the auricle 

Joseph,-- in 1896 and also m 1902, published a procedure similar 
to those described by Monks and Keen, but stated that he did so with- 
out the knowledge of these previous publications Like Monks, he 
divided protruding ears into two types the soft and the hard car- 
tilage type He advised that for ears of the soft cartilage type an 
excision of skin at the aunculomastoid angle should be sufficient, while 
for ears of the hard cartilage type a section of cartilage from that 
region would be necessary along with the excision of skin Ballenger 
and Ballenger^® advised the Joseph procedure for the correction of 
protruding ears 

In 1903 Morestm published a method similar to that described by 
Joseph, except that one important advancement was made Although 
he excised an elliptic piece of skin and cartilage from the auriculomas- 
toid angle as Joseph and Keen did, he stated the belief that the incision 
through the cartilage must extend well up to the upper and lower 
borders of the cartilage 

Goldstein in 1908 described an operation similar to the Morestm 
procedure, but he sutured the cartilage to the periosteum of the 
mastoid 

In 1911 Kolle also described a method similar to that of Morestm 

He, like Morestein, stated the opinion that after the elliptic excision 
of cartilage at the aunculomastoid angle, a “linear incision with the 
scissors may be made both superiorly and mferiorly to further mobilize 
the springy shell of the ear, which will then be found to fall easily m 
place ” As recently as 1947, Wolf advised the Kolle procedure as 
“satisfactory m most instances ” 

At the same time as Morestm, in 1903, Gersuny -® described a clever 
operation in which a skin flap is raised both from the mastoid area 
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Fig 3 — (A) Incision through skin and perichondrium on the posterior surface 
of the auricle in the region of the fossa anthehcis (B) Undermining of skin and 
perichondrium almost to the auriculomastoid angle (C) Complete exposure of 
the posterior surface of auricle, revealing all landmarks, undermining of the skin 
anteriorly to expose the cauda helicis and fissura antiragohehcina (D) Out- 
lining of the new anthelix and its superior crus When the ear is folded back, 
the new anthelix is noted on the anterior surface of the auricle The skin is then 
punctured through from the anterior surface with a fine needle along the outer 
and inner borders of the new anthelix and superior crus Each point is marked 
on the posterior surface of the auricular cartilage with methylene blue to delineate 
the cartilage incision No markings are necessary to outline the inferior crus, 
since the sulcus anthehcis transversus is usually visible (£) Incision made along 
the markings down to the fissura antitragohehcina An incision is also made 
through the sulcus anthehcis transversus to form the inferior crus A diamond- 
shaped section of cartilage is then outlined, which extends up to the inferior crus 
(F) Section of cartilage removed The width of the excision varies with the 
amount of spring found in the cartilage 
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and from the posterior atincular surface The cartilage of the concha 
IS split longitudinally into ribbons, a few narrow strips are removed, 
and several transverse incisions are made, leaving sections of cartilage 
These sections are then sutured to the periosteum of the mastoid bone, 
and the skin flap is then replaced and sutured This procedure led to 
many similar operations in which the cartilage is sutured to the peri- 
osteum of the mastoid 



Fig 3 {conhmied) — (G) Cauda helicis exposed and removed This procedure 
IS necessary m the majority of cases An incision is made at the upper end of 
the superior crus for removal of a section of cartilage This incision is located 
undei® the helix and is usually necessary to break completely the spring of the 
cartilage (H) The cartilage removed (/) Partial cross cutting of the remain- 
ing cartilage which forms the superior crus These incisions are made to weaken 
the spring of the cartilage and must not pass completely through the cartilage 
In cases in which the cartilage is soft or pliable, cross cutting is not necessary 
In other cases, thinning of the cartilage by shaving is sufficient to weaken its 
-d- section of antitragus is removed in most cases of extreme cupping of 
the lower portion of the ear (/) Surgical gut fixation sutures inserted The 
^tures are tied only tight enough to form a smooth anthelix and superior crvs 
h-xternal mattress sutures tied over cotton rolls, instead of the surgical gut 
sutures, have been used to good advantage in many cases If the cartilage is soft 
and pliable, allowing the ear to fall back easily, no fixation sutures are necessary 
xcess skin is trimmed, and black silk sutures are used to close the incision 
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Following the method of Gersuny, Payr m 1906 used a cross- 
shaped, pedunculated strip of cartilage and perichondrium from the 
entire width of the auricle and passed it under a loop of periosteum in 
the mastoid region The results of this procedure were invariably poor, 
according to Davis, who had tried the method Ruttm in 1910 
followed a similar plan, but used a strip of fascia lata attached to the 
perichondrium at the inner edge of the helix and anchored it to the 
bridge of periosteum over the mastoid area Luthi m 1929 described 
a similar operation In 1928 Alexander advised a modification of 
these procedures He made a longitudinal incision through skin and 
cartilage m the conchal region The cartilage was then overlapped 
and held in position with surgical gut sutures between the cartilage and 
the postauricular fascia The skin on the anterior aspect of the ear 
was undermined for 8 mm , evidentl)'^ to eliminate the wrinkling of the 
skin on the anterior surface 

As late as 1935 Demel still advised the removal of a large section 
of conchal cartilage, to be turned on itself and pedicled beneath a 
bridge of periosteum over the mastoid region 

In 1937, Eitner recommended an operation similar to the Joseph 
and Morestm procedures, but tried to eliminate the wrinkling of the 
skin on the anterior surface by excising two triangles of cartilage with 
a common base from the region of the concha The skin and peri- 
chondrium were incised horizontally and then undermined before the 
excision of the cartilage 

None of the procedures described can possibly result in a normal- 
appearing ear The scapha projects abnormally, while the ear appears 
flattened against the head On a lateral view, which is the most critical 
view of the ear by which to determine a good correction, the concha 
appears deformed m many instances, since frequently sharp ridges and 
excess wrinkling of the skin are noted, along with absence of the 
anthehx fold 

29 Payr, E Plastische Operationen an den Ohren (Stellungsverbesserung, 
Verklemerung), Arch f khn Chir 78 918-928, 1906 
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P Blakiston’s Son & Co , 1919 

31 Ruttm, E Eine Methode zur Korrektur abstehender Ohren, Monatsschr 
f Ohrenh 44 196, 1910 

32 Luthi, A Eine einfache zuverlassige gut dosierbare Methode zur Kor- 
rectur abstehender Ohren, Schweiz med Wchnschr 10 1268, 1929 
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The basic concept for the newer type of otoplasty was first described 
bv Luckett,®® who in 1910 pointed out that the reason for protruding 
ears was the absence or underdevelopment of the anthelix If a new 
anthelix were made, the prominence of the ear could be overcome, 
turthermore, on a lateral view a more normal-appearing ear would 
result without the distortions of the concha and absence of the normal 
anthelix fold Luckett’s operation consisted of the removal of a cres- 
centic aiea of cartilage and skin from the posterior surface of the 
auricle over the line of the proposed anthelix, the edges of cartilage 
were everted by the use of a Lembert suture, thereby forming a new 
anthelix 

Davis,-'® in 1919 and again m 1937,® emphasized the basic concepts 
ot Luckett , they also served as the basis for Barsky’s operation in 



Fig 4 — ^Unilateral protrusion of the ear with associated mandibular deformity 
Protrusion of the eai was corrected by the method described, and the facial 
deformity, by a thoracicoepigastnc pedicle skin graft and an iliac bone giaft to 
the mandible 

1938 Davis and Kitlowski in 1937,® published a method they had 
been using for correction of protruding ears, based on the concepts of 
Luckett They outlined the new anthelix along the inferior (anterior) 
crus with brilliant green introduced by needle through perforations in 
the skin with a needle from the anterior surface of the auricle The 
skin on the posterior surface of the auricle which had been removed 
both from the conchal and from the mastoid region was discarded 
The cartilage was split along the previously marked line and a section 

36 Luckett, W H A New Operation for Prominent Ears Based on the 
Anatomical Deformity, Surg, Gynec & Obst 10 635-637, 1910 

IQI? ^ J Plastic Surgery, Philadelphia, W B Saunders Company, 
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removed The authors emphasized that the cartilage must be split 
through the entire length of the proposed anthelix to break its elasticity 
Surgical gut sutures closed the perichondrium, and the edges were 
everted to form the new anthelix 

The objection to the Davis-Kitlowski procedure is that the normal 
postauricular sulcus is obliterated by the excessive removal of skin from 
the posterior surface of the auricle and from the mastoid region Also, 
in the removal of cartilage only from the inferior crus, the superior 



Fig 5 — Protruding ears corrected by the standard method of excision of 
cartilage Note that the corrected ears are properly placed in relation to the 
head, but in the lateral view a sharp ridge is present in the region of the superior 
crus This gives the ear an unnatural appearance (A rhinoplasty uas performed 
at the same time that the ears were corrected ) 

crus may appear flat, and at times the ear will appear to lop forward 
at its upper pole 

The Davis-Kitlowski procedure led to a modification by New and 
Erich m 1940, who used mattress sutures externally to help hold 

38 Neu, G B , and Erich, J B Protruding Ears A Method of Plastic 
Correction, Am J Surg 48 385-390, 1940 
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the form of the new anthehx They also excised cartilage from the 
inferior crus, but at tunes felt it necessary to reinoA'^e a wedge of carti- 
lage from the superior (posterior) crus to prevent the upper pole of 
the ear from falling forward New and Erich cited Webstei as stat- 
ing that he had satisfactory results without incising the cartilage, 
merely shaving the cartilage in the region of the anthehx New and 
Erich, however, stated the belief that the ear can be folded back with 
greater ease if a narrow strip of cartilage is excised 

Weaver,®® in 1947, described the use of the New and Erich 
procedure and stated that he had found it a highly satisfactory method 
His experience was based on 8 cases 



Fig 6 — Bilateral protrusion of the ears, most maiked at the upper pole The 
angle of the anthehx is obtuse, accounting for the protrusion of the ear The 
normal angle of the anthehx is from 80 to 100 degrees The formation of a 
normal anthehx by the method described, with very little sacrifice of skin from 
the posterior region of the auricle, results in an ear which satisfactorily simulates 
the normal 

Young in 1944 described a method similar to but an improve- 
ment on the Davis-Kitlowski procedure He stated the opinion that 
if the section of cartilage forming the new anthehx were removed cor- 
rectly the scapha could be slipped over the concha, and thereb}^ no 
external mattress or internal surgical gut sutures would be needed to 
hold the new fold of the anthehx The excision of cartilage was made 

39 Weaver, D F Correction of Prominent Ears, Arch Otolaryng 45 205-208 
(Feb) 1947 
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m the region of the superior (posterior) crus rather than in the inferior 
crus, though Young expressed the belief that an incision is necessary 
in the inferior crus at times No skin, other than the excess, is sacrificed 
from the postauricular sulcus 

Young’s procedure is a decided improvement over the Davis- 
Kitlowski method, for two reasons 1 The mam excision of cartilage 
IS from the superior cius, the ear thus has a bettei appearance 
2 No skin is sacrificed from the postauricular sulcus, thereby the 
ear is prevented from appearing too close to the head The objections 
to Young’s method are that a sharp ridge is produced in the region of 
the superior crus (fig 5) and no provision is made for extreme cupping 
or protrusion of the lower pole of the ear 



Fig 7 — Marked protrusion and cupping of the ears corrected by the method 
described The preoperative photographs show complete absence of the anthelix 
and its superior crus The inferior crus is present but not well defined It was 
necessary to remove a section of antitragus after the removal of the cauda 
helicis in order to set the lower portion of the ear back to its proper position 

Barsky m 1938 presented an excellent operation, based also on 
Luckett’s principles, in which he excised a narrow triangular section 
of cartilage in the region of the proposed new anthelix The base 
of the triangle was about Yiq to ^ inch (0 16 to 0 32 cm ) in width, 
and the apex came to a point at the perichondrium on the anterioi 
surface Two curved incisions were made parallel to this one on 
either side, and the cartilage was thinned by being shaved with a knife 
Surgical gut sutures were inserted through the perichondrium to 
unite the two incisions and thereby form an anthelix Barsky stated 
the belief that it might be iiecessarj’’ to excise a small ellipse of cartilage 
from the base of the concha 
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In 1947 McEvitt^° described a method similar to that used by 
Young He advised the excision of cartilage at the anthehx and its 
crura, and in some cases the placement of parallel incisions further 
to break the spring of the cartilage He emphasized the necessity in 
some cases of excising part of the antitragus and crosscutting the, 
remaining portion, a detail which most reports fail to mention in 
correction of the extremely cupped type of ears He stated that in 
correcting some of the simpler types of protruding ears he has lately 
tended to remove less and less cartilage, and at times none 

MacCollum,^^ in 1938, Coe,^^ in 1942, Seeley,'*® in 1946, and 
Seltzer,^^ in 1947, described operations similar to the Luckett, Young 
and Davis-Kitlowski methods, except that they varied the excision 
of the cartilage 



Fig 8 — Protruding ears corrected by the method described The corrected 
ears present a normal contour of the anthelix and superior crus m lateral view 
and a normal aunculomastoid angle m the posterior view 

Pierce, Klabunde and Bergeron^® reported a procedure for cor- 
rection of protruding ears by making eight to ten incisions almost 

40 McEvitt, G The Problem of the Protruding Ear, Plast & Reconstruct 
Surg 2 481-496, 1947 

41 MacCollum, D W The Lop Ear, T A M A 110 1427-1430 (April 30) 
1938 

42 Coe, H E Correction of Lop Ears, Northwest Med 41 126, 1942 

43 Seeley, R C Correction of the Congenital Protruding Ear, Am T Surg 

72 12-15, 1946 - 

44 Seltzer, A P The Importance of Correcting Outstanding Ears, Ann 
Otol , Rhm & Laryng 58 1012-1020, 1947 

45 Pierce, G W , Klabunde, E H, and Bergeron, V L Useful Procedures 
in Plastic Surgery, Plast & Reconstruct Surg 2 358-361, 1947 
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through the cartilage They stated the belief that the older opeiations 
leave a prominent ridge on the anterioi surface of the auricle and 
that this new method gives an accurate representation of the normal 
fold Five surgical gut sutures are used to hold back the anthelix 
fold and the ear Excess skin is removed and the remaining skin 
is sutured with dermalon ® This procedure, with Barsky’s method, is 
a significant advance over the older procedures m which sections of 
cartilage are lemoved, for these methods allow for a smooth, and not 
a sharp, superior crus of the anthelix, thus simulating the normal ear 
However, in my experience, these procedures are applicable only 
to the very slight, or simple, type of protrusion 

The fact that so many different procedures have been described 
for the correction of piotruding ears leaves the impression that no 
one ideal method has been found At times it is necessaiy in certain 
types of ears to use a variet}' of methods, since no one procedure will 
suffice for the entire correction Howevei, the method to be desciibed, 
with the variations which are outlined for different types of protrusions, 
quite accurately reproduces the normal auricle \Mth almost uniform 
success (figs 4, 6, 7 and 8) 

OPERATIVE TECHNIC 

The hair is shaved foi a distance of 1 inch (2 5 cm ) from the ear and is held 
away from the operative field with a head towel and strips of adhesive tape 
The ears are thoroughly washed with soap and water, followed by application 
of an antiseptic solution With the patient lying on his back, the head is draped, 
and only one ear is exposed at a time A comparison of the two ears is usually 
unnecessary during the operation, since one can judge fairly accurately when 
the ears are evenly placed to the head 

Children are anesthetized by the endotracheal method with ether or gas , 
adults, by local infiltration of procaine hydrochloride, 1 per cent, with epinephrine 
hydrochloride, 1 5,000, after preoperative analgesia with morphine and bar- 
biturates A complete encirclement of the ear is made with applications of 
the procaine, and additional solution is infiltrated on the posterior surface and 
on the anterior surface of the anthelix, the injections in the latter two regions 
being primarily to facilitate the dissection and for hemostasis 

An incision through the skin and perichondrium is made on the posterior 
surface of the auricle in the region of the margin between the scapha and the 
concha, i e , in the fossa anthehcis, and is extended at the superior portion to 
the junction of the ear and the temporal region, while at the inferior portion 
it IS extended down to the base of the antitragus, close to the mastoid region 
The skin and perichondrium are then undermined laterally almost to the auriculo- 
mastoid angle and to the beginning rim of the helix, thereby exposing the whole 
posterior surface of the auricular cartilage and all its landmarks (fig: 3 A, B and O 
The following landmarks are exposed on the posterior surface of the auricle 
(1) the entire region of the concha and scapha, w'hich is necessary to the outlining 
of the new anthelix and its superior crus, (2) the sulcus antihehcis transversus, 
which corresponds to the inferior crus of the anthelix , (3) the fissura antitrago- 
helicini, which separates the cauda helicis from the antitragus , (4) the cauda 
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helicis in its entirety, (5) the conchal furrow or fissure formed by the portion of 
the helix which divides the concha into cymba and cavum, known as the sulcus 
cruris hehcis, and (6), in some cases of cupped protruding ears, the antitragus 
(fig 2) 

If the ear is folded back against the head, the new anthelix is noted on the 
anterior surface of the auricle The skin and cartilage are then punctured through 
from the anterior surface with a fine needle, and each point is marked on the 
posterior surface of the auricular cartilage with methylene blue to outline the 
incision in the cartilage The double row of marks resulting from this maneuver 
are so placed that they completely delineate the posterior and anterior borders of 
the anthelix and its superior crus At the upper end, the markings converge to a 
curved apex in the region of the superior crus of the anthelix as it merges with 
the helix The inferior border comes to a point at the fissura antitragohehcma 
(fig 3D) 

Two incisions are made through the cartilage, one along each of the markings 
(fig 3 E) A section of cartilage is then removed from the anthelix This excision 
starts at the fissura antitragohehcma and continues to an apex at the sulcus 
anthelicis transversus, so that a diamond-shaped piece of cartilage is removed 
(fig 3F) The size of the excision of cartilage depends on the amount of spring 
which must be overcome and ranges at its widest point from 6 to 9 mm The skin 
IS then undermined laterally for a few millimeters on the anterior surface of 
the auricle No cartilage is removed from the superior crus 

The sulcus anthelicis transversus, which corresponds to the inferior crus, is 
easily located and is then incised completely through The incision extends into 
the previously incised cartilage of the anthelix It will break the spring of the 
inferior crus, and rarely is the removal of a wedge or cross cutting of this region 
necessary (fig 3 E) 

The cauda hehcis, which has already been exposed, is then completely removed 
(fig 3 G and H) unless the deformity is completely confined to the upper portion 
of the ear, in which case removal may not be necessary However, in my experience 
It has been necessary in almost all cases either to remove or to break the spring 
of the cauda hehcis by cross cutting, for in most cases there are prominence and 
cupping of the lower portion of the ear with a projection upward of the ear lobe 
Since removal of the cauda hehcis does not cause any distortion of the auricle on 
the anterior surface, it has proved advantageous in most cases to remove it 

The superior crus is then cross cut by incisions, which do not completely pass 
through the cartilage (fig 3 I) The purpose in incomplete cross cutting of the 
cartilage at the superior crus is to weaken the spring of the cartilage and thereby 
help to give it a rounded contour, since normally the superior crus of the anthelix 
presents a smooth, rounded surface This rounded contour becomes evident after 


the sutures are inserted Since the lower portion of the anthelix usually presents a 
sharper edge, it is permissible to remove a section of cartilage from that region 
When cartilage is removed from the superior crus, it leaves a very sharp ridge 
on the anterior surface of the auricle, which is unnatural in appearance (fig 5) 

In many cases it is not necessary to cross cut the cartilage, especially in the 
ears of children, in which the cartilage is soft and pliable and will bend into position 
after the insertion of the fixation sutures In other cases thinning down of the 
cartilage by shaving is sufficient to weaken its spring 

A small transverse section of cartilage is now removed from the upper end 
of the superior crus, at its junction with the helix (fig 3 G and H) This is 
necessary to break completely the spring of the anthelix and superior crus from 
Its attachment to the cartilage of the helix If this section of cartilage is removed 
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close to the helix, no visible fold 'or defect will be seen on the anterior surface 
of the superior crus, since it is hidden under the rim of the helix 

In cases in which severe cupping and projection of the ear lobe and lower 
portion of the ear have not been completely corrected by excision of the cauda 
helicis, the antitragus is exposed and cross cut, or a strip of cartilage is removed 
from the under surface of the antitragus Removal of a section of antitragus from 
its under surface leaves no deformity on the anterior surface of the auricle (fig 3 1) 
In some instances, when the concha itself is also involved in the protrusion 
of the ear, it may be necessary to cross cut or to shave a section of cartjjage 
at the fissure which is present in the concha This fissure, which is formed by 
a continuation of the helix, is the sulcus cruris helicis, and it separates the 
concha into two portions, the cymba and cavum Many normal ears have a 
prominent elevation on the anterior surface in this region, therefore cross cutting 
or shaving of the cartilage here will not cause an abnormal fold 

Three or four surgical gut (mattress type) sutures are inserted through the 
perichondrium along the margins of the original incisions in the cartilage and 
are tied just tightly enough to form the new anthelix fold (fig 3/) In many 
cases external mattress type sutures tied over cotton rolls, as suggested by New 
and Erich, 38 were used instead of the internal surgical gut fixation sutures In 
most cases the sutures proved to have a definite advantage over the internal 
surgical gut fixation sutures in formation of the anthelix and superior crus In 
other cases, in which the cartilage is soft and pliable, or in which the protrusion 
IS not too pronounced, no internal or external fixation sutures are necessary 
A section of the excess skin is removed from the posterior surface of the 
auricle (fig 3/), and the margins of the skin are closed with interrupted fine 
black silk sutures Sterile wet cotton or rubber sponges are placed in the con- 
volutions of the ear on the anterior surface, and a fairly snug pressure bandage 
is applied The bandage is left untouched for six days, after which the ears are 
inspected and rebandaged, if external mattress sutures were used, they are 
removed at this time On the ninth day the skin sutures are removed, and a 
light mastoid type bandage is reapplied for a period of four or five days The 
patient is then instructed to wear a tight-fitting silk stocking cap at night for 
one week 

CONCLUSION 

With the method desciihed, a protruding ear can be properly 
reconstructed to simulate the normal The anthelix fold is reformed 
so that it has normal contours No sharp ridges or projections are 
formed, such as are usually present when cartilage is removed from 
the superior crus The ear is set back to the head at the proper angle, 
and the postauncular sulcus is not obliterated, as in the procedures 
in which large sections of skin over the mastoid area and the auricle 
are removed The concha appears normal, and there is no wrinkling 
of skin on the anterior surface of the auricle The whole lower pole 
and lobe of the ear are set back by removal or cross cutting of the 
cauda helicis, and, when necessary, by removal of a section of cartilage 
from the under surface of the antitragus By the wide exposure of 
the posterior surface of the auricle, all landmarks are readily identified 
for correction of the deformity 

30 North Michigan Avenue 



ANESTHESIA IN PERORAL ENDOSCOPY 

Especially Generol Anesthesia in Esophagoscopy and Gastroscopy 


W E PEMBLETON, MD 

Associate Professor of Anesthesiology, Medical College of Virginia 

AND 

PORTER P VINSON, MD 

Professor of Bronchoscopy, Esophagoscopy and Gastroscopy, Medical College of Virginia 

RICHMOND, VA 

T he majority of peroral endoscopic examinations can be 
made with local anesthesia or without anesthesia without a great 
deal of discomfort to the patient and with satisfactory operative results 
Use of local anesthetic agents is attended with a minimal amount of 
risk, but alarming and sometimes fatal reactions may follow their appli- 
cation 

The comparative risk involved in local and general anesthesia is 
debatable, and the choice of an anesthetic agent cannot be made on 
the basis of risk alone Except under unusual conditions and for 
solution of especially troublesome problems, we have found that broncho- 
scopic examination should be made in small children without anesthesia 
and in adults with local anesthesia 

Employment of sedatives preoperatively is usually advisable in case 
of children In case of adults, administration of barbiturates preopera- 
tively lessens the likelihood of reaction to local anesthetics, but it is not 
desirable to use so much sedation that the patient is rendered unco- 
operative 

There are many reasons for recommending that bronchoscopic exami- 
nation be done without anesthesia or with local anesthesia Continuous 
inhalation anesthesia is difficult to administer if examination is pro- 
longed, and varying degrees of relaxation are a source of annoyance 
to the examiner Regulation of the cough reflex is impossible in a 
patient under inhalation anesthesia, and much valuable information is 
unobtainable at bronchoscopic investigation unless cough is voluntarily 
controlled or produced When the cough reflex is reduced or abolished, 
excessive secretion or blood is usually more difficult to evacuate from 
the tracheobronchial tree and may lead to pulmonary complications if 
recovery from anesthesia is prolonged Intravenous anesthesia is 
objectionable in bronchoscopic study for the reasons that make inhala- 
tion anesthesia undesirable In addition, respiration is greatly depressed 
by the agent and, because of inhibitory reflexes, may be suspended 
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entirely for a long period following introduction of the bi onclioscope 
In such circumstances the bronchi are frequentl)'- observed only in a 
state of extreme expiration, with the lumens greatly reduced in size 

In contrast to bronchoscopic study, we have found that esophago- 
scopic and gastroscopic investigations can be performed more easily, 
safely and comfortably with the patient under some type of general 
anesthesia, supplemented m most cases by introduction of an intratracheal 
tube 

Introduction of an esophagoscope into tbe esophagus of a child less 
than 3 years of age without anesthesia or under inhalation anesthesia 
results in pressure on the trachea and lar3mx, which, combined with 
associated spasm of the vocal cords, is usually sufficient to interfere 
with breathing If examination requires more than a few moments, 
lespiration mav cease and the tube must be withdrawn and respiratory 
function reestablished When one is pressed for time in such instances, 
hurried instrumentation may add to the risk of the opeiative pro- 
cedure 

When prolonged investigation is anticipated, we recommend intro- 
duction of an intratracheal tube, which obviates respiratory difficulty 
during examination and permits continuous, even anesthesia This 
procedure is particularly desirable when removing an open safety pin 
from the esophagus of a small child 

Children are put to sleep with vin3d ether U S P (vindthene®) and 
ether by the open drop method, and after intratracheal intubation anes- 
thesia IS maintained according to Ayre’s technic, which eliminates 
resistance and retention of carbon dioxide Although some evidence 
of laryngeal obstruction following bronchoscopic manipulation might 
be expected to develop in a relatively large percentage of verv young 
children, this complication has not been found to occur after intubation 
with a firm rubber or plastic endotracheal tube 

In adults, intravenous anesthesia with thiopental sodium U S P 
(pentothal sodium®) combined with curare is applicable in most cases 
An important adjunct in the technic is to apply a local anesthetic in the 
lar3mx and to instill a small amount of the anesthetic drug into the 
trachea This local, prehminar3'^ anesthesia will obtund many reflexes 
and reduce the amount of thiopental required An endotracheal tube 
is then introduced for administration of ox3'^gen In this w^av respira- 
tion may be completely controlled, and esopbagoscopic or gastroscopic 
manipulation may be performed with ease for the examiner and the 
patient The relaxation of the esophagus thus obtained is particularly 
desirable m removal of large foreign bodies when tenseness of the 
patient under local anesthesia -would increase the likelihood of trauma 

Employment of intratracheal intubation is especiallv desirable in 
complete obstruction of tbe esophagus with retention of secretion when 
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ordinary inhalation anesthesia is contiamdicated because of the danger 
of aspiration into the tracheobronchial tree Intratracheal intubation 
provides an ideal method for removal of a bolus of meat from the 
esophagus, since this procedure usually requires prolonged instru- 
mentation and is, therefore, especially uncomfortable for the patient 
under local anesthesia 

Gastroscopic investigation is usually performed with local anesthesia, 
but many examinations are unsatisfactory because ot distress to the 
patient and inability to maintain inflation of the stomach with air 
Intravenous use of thiopental sodium with local anesthesia and insertion 
of an intratracheal tube provide opportunity for prolonged study of 
the stomach without distress to the patient and without the changes m 
appearance of the gastric mucosa that may result from emotional 
reactions 

Adequate anesthesia that can be prolonged indefinitely piovides an 
ideal situation for teaching, in that any number of students may observe 
lesions in the stomach and esophagus without compromising the welfare 
of the patient 

In our experience, presence of an intratracheal tube does not inter- 
fere with introduction of tubes into the esophagus Recovery from 
anesthesia is prompt and postoperative discomfort less than after exami- 
nation with local or inhalation anesthesia 



M^NieRE^S SYNDROME 

Observations on Vitamin Deficiency as the Causative Factor 
II The Cochlear Disturbance 

MILES ATKINSON, MD, FRCS(Eng) 

NEW YORK 

T he first part of this communication was concerned with 
the acute phase of Meniere’s syndrome — the vestibular disturbance 
or attacks of vertigo ^ The second part deals with the cochlear dis- 
turbance — ^the deafness and tinnitus — ^which persists between the acute 
attacks, or the chronic phase 

In considering the acute phase it was pointed out that clinical observa- 
tions of 87 consecutive patients with Meniere’s syndrome showed them 
to have signs of chronic vitamin deficiency, often of severe degree, 
that the two groups into which patients with this syndrome have so far 
been divided by means of the histamine skin test present different pre- 
dominating deficiencies, the histamine-negative group showing a 
predominant niacin deficiency and the histamine-positive group a pre- 
dominant riboflavin deficiency, that the type of vertigo experienced 
by the two groups is not the same, and, finally, that there must now 
be recognized a third group giving an intermediate response to hista- 
mine intradermally and showing a mixed deficiency and a mixed clinical 
picture 

The present paper records the observations made on the clinical 
features of the chronic phase as regards these three groups and the 
vitamin deficiencies associated with them, and the results of treatment 

MATERIAL AND PROCEDURE 

The material was the same as that used m part I, viz , 87 consecutive cases of the 
classic Meniere’s syndrome, which have been investigated from the standpoint 
of deficiency of the three major components of the B complex (niacin, riboflavin 
and thiamine) during the twenty-one months from March 1946 through November 
1947 

The procedure for each patient was also the same as in part I 
1 To record the response to standard doses of histamine diphosphate admini- 
stered intradermally under standard conditions as described elsewhere ^ 

1 Atkinson, M Meniere’s Syndrome Observations on Vitamin Deficiency 
as the Causative Factor, I The Vestibular Disturbance, Arch Otolaryng 49 151 
(Feb ) 1949 

2 Atkinson, M Meniere’s Syndrome The Validity of the Intradermal 
Histamine Test, Ann Otol , Rhin & Laryng 54 801 (Dec ) 1945 
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2 To determine the type of deafness from which each patient suffered and to 
record the type or types of tinnitus of which he complained 

3 To keep a chart of those symptoms generally accepted as accompanying 
certain vitamin deficiencies (fig 1) 

4 To make a corresponding examination, noting signs of niacin deficiency in 
the tongue, of riboflavin deficiency in the eyes, the lips, the skin of the face 


CASE 

SHEET 

FOR NUTRITIONAL DEFICIENCIES 

Vitamin A 

Riboflavin — continued 

Night blindness 

Corneal scarring 

Hyperkeratosis 

Pinguecula 

Vertigo, positional 

Headache 

Thiamine 

Anorexia 

Constipation 

Niaqn 

Loss of weight 

Tongue 

Paresthesias 

Abdominal tenderness 

Muscular tenderness 

Anorexia 

Fatigue 

Diarrhea 

Loss of tendon reflexes 

Dermatitis 

Palpitations 

Mental depression 

Tachycardia 

Mental confusion 

Cardiac enlargement 

Loss of memory 

Headache 

Vertigo, rotational 

Riboflavin 

“Feel the cold” 

Magenta tongue 

Cheilosis 

Angular stomatitis 

Ascorbic Acid 

Seborrheic dermatitis 

Gums 

Photophobia 

Joints 

Lacrimation 

Hemorrhages 

Eye strain 

Weakness 

Corneal vascularization 

Recent infection 


Fig 1 — Case sheet for recording nutritional deficiencies 


and m the tongue , of thiamine deficiency in disturbances of function of the nervous 
system as shown by hyperreflexia or hyporeflexia 

5 To record by means of photographs the appearances of the organs mentioned 
in paragraph 4 

6 To treat each patient as far as possible with the particular fraction appropriate 
to his group, and with that alone in the first place, and to observe and record 
the results of such treatment 

The results of these investigations will be descnbed m two sections, one relating 
to deafness and the other to tinnitus 
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DEAFNESS 

METHOD OF EXAMINATION 

1 The degree of hearing impairment was determined when the patient was hrst 
seen, by an audiometnc reading in a quiet room with an average noise level 
of 40 decibels Additional audiograms were made from time to time as seemed 
advisable, by the same operator m the same room with the same audiometer 

2 The type of hearing impairment was determined by tuning fork tests The 
tests used have been the Rinne test, the absolute bone conduction test and tests to 
determine high and low tone limits The first two tests have been made with 
a C 256 fork, and the high tone limit was determined with a Galton whistle 

3 Masking The validity of the audiometnc reading and of the results of the 
Rmne test and the absolute bone conduction test of the affected ear was checked 
by masking the normal or better ear with a sound box 

4 Grouping Cases have been divided with regard to types of hearing loss 
into the conventional three groups — perceptive, conductive and mixed Criteria 
for the pure perceptive group were a positive Rmne test, diminished absolute 
bone conduction, a lowered high tone limit and a normal low tone limit Criteria 
for the pure conductive group were a negative (reversed) Rmne test, normal 
absolute bone conduction, a raised low tone limit and a normal high tone limit 
Criteria for the mixed group were either (1) a hearing loss of predominantly 
nerve type but with diminished air conduction and a raised low tonf* limit, or 
(2) a hearing loss of predominantly conductive type but with diminished absolute 
bone conduction and a lowered high tone limit 

RESULTS or EXAMINATIONS 

The results of the examinations are shown m tables 1 and 2 One 
hundred and twenty-three ears with impairment of hearing were found 
in the 87 patients investigated The cases of hearing loss have been 
divided into three categories according to the patient’s response to the 
histamine skin test, as was done in part I In table 1 is shown the 
number of cases of each type of hearing loss which have fallen into that 
category, and table 2 shows the severity of the impairment m each 
category in terms of decibel loss, determined by averaging the losses 
for the four frequencies 256 to 2048 

1 Perceptive deafness This type of hearing loss is generally con- 
sidered to be the usual, indeed the almost exclusive, type associated 
with Meniere’s syndrome In this series of 123 affected ears, impair- 
ment of purely perceptive type was present in only 62 (50 per cent), 
the incidence being practically equally distributed proportionately among 
the three histamine groups If to these are added the 33 cases of mixed 
deafness in which perceptive deafness predominated (see paragraph 
numbered 2), there are 95 cases (77 per cent) in which the type of 
impairment was purely or predominantly perceptive 

2 Mixed deafness This type was found in 52 ears (43 per cent) 
The distribution is interesting Half of the cases were found m the 
intermediate histamine group, the group showing mixed deficiency. 
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Table 1 — Types of Deafness According to Histamine Groups 


Group 

Perceptive 

Beatness 

Mixed Deafness 

Conductive 

Deafness 

“Dead” 

Ears 

Total 

Vasoconstrictor -i 

Histamine — 1 

20 cases, 24 ears | 

Niacin deficiency I 

^ 12 (50%) 

P+O 0+P 

10 (41%) 2 ( 9%) 

’ » ' 

12 (50%) 

0 

0 

24 

Intermediate 1 

Histamine + | 

43 cases, 64 ears 

Mixed deficiency J 

^ 32 (50%) 

13 (20%) 13 (20%) 

V ^ / 

26 (40%) 

3 (5%) 

3 (5%) 

(1 post op) 

64 

Vasodilator ■) 

Histamine + I 

24 cases, 25 ears 
Eiboflavin deficiency J 

j. 18 (51%) 

10 (29%) 4 (11%) 

14 (40%) 

33 (2T%) 19 (16%) 

2 (6%) 

1 (3%) 

35 

Total (ears) 

|- 62 (50%) 

52 (43%) 

5 (4%) 

4 (3%) 

123 


Bilateral Cases ' 

Vasoconstrictor group 
Intermediate group 
Vasodilator group 


4 (20%) 
22 (52%) 
11 (46%) 


Table 2 — Severity of Deafness According to Type and Histamine Group 



Mixed Deafness 

A 

Conductive 

Deafness 

-A. 

X- ^ 

Deafness 

1 

P+O C+P 

A A 

f If 

Over 

-»/“ > 

Over Over 

\ 

Over "Dead' 


Group 

Vasoconstrictor 1 

Histamine — 1 

20 cases, 24 ears j 

0—20 —40 —60 

. 15 1 

60 

5 

0—20 —40 —60 

0 2 5 

60 6-20 

3 0 

—40—60 

0 2 

'60 

0 

0—20 -40 —60 

0 0 0 

60 

0 

Lars 

Total 

Niacin deficiency J 





10 (41%) 


2('9%) 









12 (50%) 




12 (50%) 




0 


0 

24 

Intermediate ■) 

Histamine + | 

43 cases, 64 ears 

Mixed deficiency J 

I e 

17 7 

2 

0 

2 6 

5 0 

2 8 

3 

0 

0 2 

1 







13 (20%) 


13 (20%) 



If 




Vasodilator "] 

Histamine + | 

24 cases. So eats 
Eiboflavin deficiency^ 

i - 

32 (50%) 

11 4 

1 

0 

0 4 

26 (40%) 

6 0 

1 2 

1 

0 

3 (5%) 

0 2 

0 

3(6%) 

64 





10 (29%) 


4 (ii%) 



y 






18 (51%) 




14 (40%) 




2 (6%) 


1 (3%) 

86 

Total 


S3 12 

8 

0 

4 15 

14 0 

3 12 

4 

0 

0 4 

1 








33 (27%) 


19 (16%) 



- , — . . 





62 (50%) 


52 (43%) 


5 (4%) 


4 (3%) 123 
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the other half were about equally divided between the vasoconstrictor 
and vasodilator groups When these 52 cases were analyzed more 
carefully by dividing them according to two subtypes — one in which 
perceptive deafness predominated, and one in which conductive deaf- 
ness predominated — it was found that perceptive deafness predominated 
in the 12 ears in the vasoconstrictor group by 10 to 2, and in the 14 
ears m the vasodilator group by 10 to 4, while the 26 ears m the inter- 
mediate histamine group were equally divided, 13 to 13, as to pre- 
dominant type Thus perceptive deafness predominated in 33 cases 
and conductive deafness in 19 cases 

3 Conductive deafness A pure type of conductive deafness was 
found in 5 ears (4 per cent) Of these, 3 were in the intermediate 
histamine group and 2 in the vasodilator group (There were no 
cases of pure conductive deafness m the vasoconstrictor group ) If 
to these 5 cases of pure conductive deafness are added the cases of 
mixed deafness in which conductive deafness predominated, conductive 
deafness, m some degree, hafe been present m 24 ears (20 per cent) — 
in 2 out of 24 ears in the vasoconstrictor group (8 per cent), m 6 
out of 35 ears in the vasodilator group (17 per cent) and in 16 out 
of 64 ears in the intermediate histamine group (25 per cent) 

It thus appears that hearing loss of conductive type, or at least 
some element of it, occurs a good deal more frequently than is gen- 
erally appreciated, that its incidence is preponderantly m the vaso- 
dilator and intermediate histamine groups, that is to say m the two 
groups in which riboflavin deficiency predominates, and that its inci- 
dence IS small in the vasoconstrictor group m which niacin deficiency 
predominates 

4 “Dead” ears There were 4 “dead” ears in the series, i e , ears 
which did not respond to the cold caloric test or to the audiometnc 
test with the good ear masked, 3 were in the intermediate group, 1 in 
the vasodilator group Of these, 1 (in the intermediate group) was 
the result of a total section of the eighth nerve of the ear which was 
believed at the time to be the operative ear, though subsequently the 
opposite ear became severely affected, with great and rapid loss of hear- 
ing and a recurrence of attaclis of vertigo Of the other 3 ears, 1 had 
normal hearing before the onset of vertigo but hearing then began to 
deteriorate rapidly and in a few months was completely abolished At 
no time has there been any neurologic evidence suggestive of an acoustic 
tumor and all symptoms except deafness and tinnitus have gradually 
subsided and disappeared under treatment The other two experienced 
sudden and complete loss of hearing coincident with the first attack of 
vertigo, a loss which has been permanent 
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5 Bilateral impairment By definition the classic Meniere’s syn- 
drome demands that the hearing loss be unilateral or predominantly 
unilateral However, bilateral, though unequal, involvement is far from 
uncommon — in this senes of 87 cases 37 (43 per cent) showed involve- 
ment of both ears The distribution in groups was vasoconstrictor 
group, 4 (20 per cent) , vasodilator group, 11 (46 per cent) , inter- 
mediate group, 22 (52 per cent) In other words, bilateral involve- 
ment IS considerably more common in the two groups which show 
marked or predominant riboflavin deficiency than in the group showing 
predominant niacin deficiency 

6 Absence of bone conduction In the course of examining for 
absolute bone conduction as described, i e , with a C 256 tuning fork 
and the opposite ear masked with a noise box, 18 cases have been 
observed in which hearing by bone conduction was absent in the affected 
ear, though hearing by air conduction was retained, 10 were cases 
of perceptive deafness, 8 were cases of mixed deafness predominantly 
perceptive In all these the impairment was severe in 7 there was 
a loss of 40 to 55 decibels, and in 11 a loss of 60 decibels or more 
Nine cases belonged to the vasoconstrictor group, 7 to the intermediate 
histamine group and 2 to the vasodilator group 

THERAPEUTIC METHOD 

The method of treatment has been the same as described in part I, i e , at 
first intensively by intravenous injection together with oral administration, later 
by long-continued, high dosage oral administration alone Members of each group 
were treated with the appropriate vitamin fraction, and so far as possible with that 
alone, until satisfactory evidence of its effect had been obtained. Members of the 
vasoconstrictor group received nicotinic acid, members of the vasodilator group 
riboflavin, members of the mixed group first one and then the other However, it 
has not been possible to use individual fractions to the same extent that it was 
in dealing with the acute phase The vestibular disturbance can usually be brought 
under control within a few weeks at most, given intensive treatment and adequate 
dosage, and it was thus possible in treating patients for the acute phase to concen- 
trate on one fraction and observe its effect The cochlear disturbance constituting 
the chronic phase is more difficult to control, improvement, when it does occur, 
may not be evident for some months, and it is seldom advisable to continue 
exhibiting one fraction alone for such long periods for fear of precipitating severe 
vitamin imbalance (see part I, cases 1 and 2) Nevertheless, even though in most 
cases all three main fractions were used after the acute phase had been brought 
under control, emphasis was still placed on one fraction rather than another, so 
that the dosage of nicotinic acid in a vasoconstrictor case or of riboflavin in 
a vasodilator case would be quite disproportionate to that of the other fractions 

THERAPEUTIC RESPONSE 

The same 73 cases are available for reporting the results of treat- 
ment as were reported on in part I with regard to vertigo These 73 
cases comprise 101 affected ears, 21 in the vasoconstrictor group, 55 



570 


ARCHIVES OF 01 OLARYNGOLOGY 


m the intermediate group and 25 in the vasodilator group The results 
have been tabulated according to type of hearing loss and degree of 
improvement or worsening in each group (table 3) They have been 
classified as “Relieved” (which implies a return to normal hearing 
level), “Improved,” “No Change” and “Worse” The amount of 
change in decibels was determined by averaging the changes for four 
frequencies — 256, 512, 1024 and 2048 

The detailed results can be studied in table 3 They may be sum- 
marized as follows 1 No change for better or worse has been the 
usual result of treatment in all three histamine groups and in all three 
types of hearing loss 2 Relief, or return of normal hearing, was 
achieved in only 3 of the 101 affected ears, 1 in each histamine group 
3 Improvement of 10 decibels, the smallest change which can be 

Table 3 — Deafness Results of Treatment 


Group 

Vasoconstrictor 
Histamine — 

17 cases, 21 ears 

Intermediate 
Histamine ± 

38 cases, 55 cars 

Vasodilator 
Histamine + 

18 cases, 25 ears 


Total (ears) 


Relieved 


Improved 


' 20 db 

15 db 

10 db' 

P M o' 

P M d 

P M 

0 

2 

2 

1 1 



6 (28%) 



1 2 

1 

7 1 



12 (22%) 




1 

1 1 



3 (12%) 



1 4 

1 3 

9 3 


5 

4 ' 

12 



21 = 21% 


No 

Change 



12 (67%) 
11 IS 3 

so (61%) 

14 6 

20 (80%)^ 
34 25 3 



Worse 


' 10 db 16 db 

20 db’ 

PM o' P M 0 ’ 

P M o'(E8r^ 

1 

1 21 

2 (10%) 


3 12 

4 11 65 

12 (22%) 


1 

1 

25 

1 (4%) 


2 3 12 

1 

5 11 101 

- J 


15 = 15% 


regarded as significant, or more was achieved in 21 ears, the largest 
proportion in the vasoconstrictor, or niacin-deficient, group (28 per 
cent), the smallest in the vasodilator, or nboflavin-deficient, group (12 
per cent) 4 Improvement or relief was thus obtained in 24 ears (24 
per cent), which means that in these cases the pathologic process was 
reversed either completely or to a greater or lesser degree 5 Deteri- 
oration in hearing took place in 15 ears, the great majority of these 
(12) being in the intermediate histamine group with mixed deficiencies, 
the group m which the most severe degree of chronic deficiency is 
found The treatment given was evidently either insufficient, despite 
often heroic dosage, or incompetent to bring the pathologic process 
under control 

COMMENT 

Type of Deafness — K comparison of the findings with regard to 
the two types of deafness shows that pure perceptive deafness occurred 
in 50 per cent of all cases and was evenly distributed among all three 
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histamine groups, while mixed deafness of predominantly perceptive 
type occurred m smaller and more varied proportions but still in all 
groups and to a considerable degree This series of cases thus conforms 
to the accepted pattern 

Nevertheless, deafness of conductive type played a not inconsid- 
erable part in the hearing loss, a much greater part than is generally 
realized Pure conductive deafness was found in 4 per cent of all ears 
only, but mixed deafness of predominantly conductive type occurred 
in 16 per cent Moreover, a minor degree of conductive deafness was 
present in a further 27 per cent Thus, while pure conductive deafness 
appeared m only a very small proportion of the ears involved, conduc- 
tive deafness mixed with perceptive deafness m greater or lesser degree 
appeared in considerable proportion But, and this is an interesting 
point, its incidence was almost exclusively in the intermediate and 
vasodilator histamine groups, the groups m which a deficiency of ribo- 
flavin IS considerable or predominant In the vasoconstrictor group, the 
group of predominantly niacin deficiency, conductive deafness in pure 
form did not appear at all and was predominant m only 2 of 12 ears 
with mixed deafness in this group 

These observations suggest that the factor responsible for the lesion 
causing a perceptive type of deafness in cases of Meniere’s syndrome 
is a deficiency of niacin, while that responsible for the lesion causing 
a conductive type is a deficiency of riboflavin 

Furthermore, type of deafness can be correlated with type of vertigo 
In part I of this communication ^ it was shown that positional vertigo 
was associated with riboflavin deficiency, while rotational vertigo was 
associated with niacin deficiency Here it is seen that conductive 
deafness is associated with riboflavin deficiency, perceptive deafness with 
niacin deficiency While it does not follow syllogistically that all 
patients with positional vertigo suffer from conductive deafness and 
that all patients with rotational vertigo suffer from perceptive deaf- 
ness, nevertheless it is found that those patients in whom conductive 
deafness predominates complain predominantly or solely of positional 
vertigo, while those in whom perceptive deafness predominates, i e , 
the large ma 3 ority, complain predominantly or solely of rotational 
vertigo Put in another way, rotational vertigo and perceptive deaf- 
ness and tinnitus occur together, comprise the more commonly occurring 
triad and are associated with, and are apparently the result of, niacin 
deficiency, while positional vertigo when accompanied by cochlear dis- 
turbance IS associated with conductive deafness and tinnitus and with 
riboflavin deficiency But positional vertigo may, and often does, 
occur without accompanying cochlear disturbance (pseudo Meniere’s 
disease), and it also is associated with riboflavin deficiency, as will 
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be seen elsewhere® Hence it would seem that niacm deficiency 
when It affects the ear involves both cochlear and vestibular functions, 
that is to say, produces its effect at the periphery, probably through 
the autonomic nervous system Riboflavin deficiency, on the other 
hand, often affects the vestibular tract without the cochlear, and it is 
therefore possible that m some, at least, of such cases the site of the 
disturbance is central The available evidence suggests rather strongly 
that riboflavin deficiency can produce a disturbance either at the periph- 
ery or in the central tract and may even involve both coincidentally 
(see discussion under “Tinnitus,” page 583 and footnote 3) 

These observations and speculations are lent some support by the 
findings of Kuilman ^ and De Raadt,® two Dutch observers who worked 
independently of each other in prisoner of war camps m Batavia Kuil- 
man observed 412 cases of what he calls “camp vertigo,” vertigo of vari- 
able duration occurring at intervals from weekly to many times a day in 
which sudden head movement would often result in severe attacks of 
vertigo with nystagmus and nausea or vomiting Thirty-seven of 
these patients (9 per cent) were also “camp deaf,” the deafness being 
especially for low tones Many of them suffered from frank pellagra, 
beriberi and other symptoms of nutritional deficiency which confirmed 
the impression of a nutritional disease He found no evidence of 
vestibular damage and he believed the symptoms to be due to a central 
disorder Nicotinamide, which was the only individual fraction of the 
B complex available to him, caused some improvement, but yeast treat- 
ment was found more effective 

De Raadt reported on 160 cases of pellagra in which almost identical 
manifestations were observed, though in 26 per cent of his cases tinnitus 
and deafness were present Here again the deafness was of conductive 
type He stated his opinion that “the underlying pathology is a 
degenerative brain stem encephalitis” and that riboflavin deficiency 
plays the most important part in causing the symptoms of disturbance 
of the central nervous system 

Seventy of Deafness — Table 2 shows that when an element of 
conductive deafness was present the seventy of the hearing loss 
increased The most severe loss was found in the 5 ears with pure 
conductive deafness, all of which had a loss of more than 40 decibels 
The least severe loss was in ears with pure perceptive deafness, 42 
of the 62 (28 per cent) had a loss of less than 40 decibels In the 

3 Atkinson, M Positional Vertigo Observations on Its Causes and Control, 
to be published 

4 Kuilii]an, J Camp Vertigo, Nederl tijdschr v geneesk 90 983 (Aug 17) 

1946 

5 De Raadt, OLE Pellagra in Oto-Neurology and Rhino-Laryngology, 
Leiden, Universitaire Pers, Leiden, The Hague, Martinus Nijhoff, 1947 
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cases of mixed deafness the losses were intermediate in severity, but 
still of high degree, only 7 of the 52 ears (13 per cent) having a loss 
of less than 40 decibels It seems, therefore, as though the factor 
responsible for the lesion producing a conductive type of deafness 
produces a more severe disturbance than that responsible for the per- 
ceptive t)T)e If, as has been suggested, these factors are respectively 
a deficiency of riboflavin and a deficiency of niacin, then riboflavin 
deficiency appears to be the villain of the piece When both deficiencies 
are present in more or less equal degree, as in the intermediate hista- 
mine group, the resulting disturbance is also severe, as would be 
expected — 45 of the 52 ears (87 per cent) showing a loss of more than 
40 decibels and 18 of these a loss of more than 60 decibels 

Bilateral Impairment — Cases of bilateral impairment, which point 
to either a more severe disturbance or a higher susceptibility, have 
been of much greater frequency m the intermediate histamine and vaso- 
dilator groups, m which riboflavin deficiency is a major or predominant 
factor, than in the vasoconstrictor group Whereas in the vasocon- 
strictor group only 4 of 20 cases (20 per cent) were bilateral, in the 
intermediate histamine group 22 of 42 cases (52 per cent) and in the 
vasodilator group 11 of 24 (64 per cent) had significant impairment 
of hearing on both sides 

"Dead” Ears — There were 4 such ears, m which “death’' had 
occurred after the onset of vertigo (resulting presumably from the dis- 
turbance under consideration, not from some previous infection) They 
indicate a disturbance of great intensity They also were confined 
to the same two groups, the intermediate and the vasodilator (table 2) 

The evidence is thus considerable for indicting riboflavin deficiency 
as responsible for a more severe disturbance than that due to niacin 
deficiency 

Absence of Bone Conduction — ^Absence of hearing by bone conduc- 
tion with retention of hearing by air conduction has been described 
before as occurring in some cases of Meniere’s syndrome ® It has been 
observed in this series of cases only in the presence of pure or pre- 
dominant niacin deficiency So peculiar is such a phenomenon that 
doubt has, perhaps naturally, been cast on the validity of the observa- 
tion,’’ and until now, so far as is known, no adequate explanation has 
been offered for it Dr E P Fowler Sr, however, m a personal com- 
munication, has provided one He writes 

The maximum loudness of a tuning fork by bone conduction is usually between 
SO and 60 decibels, but the loudness level of a noise box is much greater Impedance 

6 Mygind, S H, and Dederding, D Les syndromes menienques, Pans, 
Presses Universitaires de France, 1934 

7 Tumarkin, A Letter to the Editor, J Laryng & Otol 61 297 (May) 1946 
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through the skull being small, only 4 to 5 decibels, the margin between fork by 
air and bone conduction may be narrow, as also that between fork and noisebox by 
bone conduction If, therefore, the degree of conduction deafness is 60 decibels or 
more, the masking noise may, by crossed bone conduction, mask out hearing by 
bone conduction while some small degree of hearing by air conduction for the same 
tuning fork is retained In other words, if the contralateral masking sound is 
effective, it will be sensed also in the homolateral ear and therefore mask both ears 

Results of Tieatment — Improvement in the degree of deafness of 
whatever type and in whichever group has been the exception This 
accords with the general experience In all, only 24 ears have shown 
any degree of improvement, though 5 of these gained 20 decibels or 
more, and in another 3 hearing returned to a normal level No ears 
with pure conductive deafness showed any improvement, but 13 ears 
(24 per cent) with pure perceptive deafness improved, 1 returning to 
normal (table 3) It has already been mentioned that the best results 
were obtained in the vasoconstrictor (niacin deficiency) group, the 
poorest in the vasodilator (riboflavin deficiency) group, which again 
points to the severity of the lesion produced by riboflavin deficiency 
However, though improvement is the exception, it is usually possible 
to prevent further deterioration of hearing and to overcome the dis- 
tortion of hearing of which some patients complain When, as not 
infrequently is the case, the patient experiences considerable spon- 
taneous variation in hearing level, adequate treatment can restore 
hearing to the highest level attained spontaneously and maintain it 
there This in itself is often a considerable achievement, for the highest 
level may approach the normal It has been classified, however, not as 
improvement but as maintenance 

Although any marked improvement of hearing is exceptional, when 
It occurs the result may be startling The audiograms shown in figure 
2 are examples, one from each histamine group, of what can from 
time to time be achieved by exhibiting the suitable vitamin fraction in 
high dosage The objective results obtained m this series with this 
method of treatment show a slight though definite improvement over 
those previously published by me,® and the subjective improvement is 
often considerably greater It must, however, be repeatedly insisted 
that such results, or any results m cases of Meniere’s syndrome, have 
been achieved only by patient and persistent administration over long 
periods of the appropriate fraction or fractions in what by conventional 
standards must be regarded as extremely high dosage — nicotinic acid, 
400 to 600 mg , nicotinamide, 1 5 to 2 0 Gm , riboflavin, 160 to 240 
mg , thiamine, 200 to 400 mg daily 

8 Atkinson, M Meniere’s Syndrome Results of Treatment with Nicotinic 
Acid in the Vasoconstrictor Group, Arch Otolaryng 40 101 (Aug ) 1944 
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Fig 2 — A, audiograms of a woman aged 23 years belonging to the vasocontrictor 
group She had perceptwe deafness in the right ear The hearing of this ear 
improved when she was treated with nicotinic acid LTL signifies low tone loss, 
HTL, high tone loss, ABC, absolute bone conduction B, audiograms of a man 
aged 35 years belonging to the intermediate group He had severe mixed deafness 
in both ears His hearing was greatly improved on administration of both nico- 
tinamide and riboflavin C, audiograms of a woman aged 61 jears, belonging to 
the vasodilator group She had mixed deafness, preponderantly conductive, m the 
left ear and mild perceptive deafness in the right ear The hearing revealed little 
improvement after treatment with riboflavin 
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not even that One possibility lies in insufficient dosage, despite the 
high doses used, a possibility to which support is lent by the marked 
deterioration of hearing which has taken place in a few patients who 
stopped taking their oral dose when the attacks of vertigo ceased, and 
the equally marked improvement which has occurred with very massive 
dosage in a few of the patients on whom such dosage has been tried 
This matter is at present under investigation, but many months must 
elapse before any sort of conclusion can be reached — ^the reversal of 
tissue change is of necessity a slow process even if it can be accom- 
plished 

With this advocacy of high dosage, however, must go a warning 
As with drugs, so with vitamins, there is a limit to individual tolerance, 
which in the case of vitamins varies as a general rule inversely with 
the age of the patient and the duration, i e , the chromcity, of the 
deficiency The older the patient and the more long-standing and 
severe the deficiency, the less can he tolerate heavy dosage It often 
makes such patients very uncomfortable, presumably by forcing a rusty 
metabolic mechanism to undue activity However, they usually respond 
satisfactorily in terms of general well-being to small doses, and by 
such means degenerative changes can often be slowed down or even 
contained 

Here, then, is another reason for failure, irreversible tissue change 
This is by no means always confined to elderly patients with degenera- 
tive lesions Many younger patients have been encountered who have 
become severely deafened suddenly or within a day or so of the onset 
of vertigo and whose hearing has shown no change thereafter, despite 
energetic treatment Presumably irretrievable damage has taken place 
This likelihood is supported by the autopsy observations of Hallpike,” 
who has reported cochlear degeneration in 3 of 5 cases What occurs 
to produce this damage is at present not known 

A third possibility is the presence of some complicating factor which 
has been overlooked, such as an undiscovered source of infection, con- 
current disease or some emotional disturbance — ^the last far from 
uncommon Consideration of the role played by such factors must be 
left for a subsequent communication 

Finally, there ma}'- be some additional and as yet unrecognized, 
even unknown, factor to account for some cases of failure 

9 Dix, M R Hallpike, C S , and Hood, J D Observations upon the 
Loudness Recruitment Phenomenon, with Especial Reference to the Differential 
Diagnosis of Disorders of the Internal Ear and VIII Nerve, Proc Roy Soc Med 
41 516 (Aug ) 1948 
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TINNITUS 

MATERIAL AND PROCEDURE 

The material was the same 87 cases with which this investigation has been 
concerned throughout The number of ears involved with tinnitus, however, was 
only 98, compared with 123 deaf ears Thus 25 of the 36 patients who had bilateral 
hearing involvement (table 1) complained of tinnitus in one ear only 

The procedure was the same as that described m the previous section 

METHOD OF EXAMINATION 

Each patient was carefully interrogated as to the sound or sounds which he 
heard and was asked to give as accurate a description as he could of each variety, 
and to indicate its severity 

An attempt was made at the beginning of this investigation to check pitch 
and intensity by balancing each on the audiometer It was found impossible in 
most cases to do either effectively, and even when it could be done, results varied 
so much from one examination to another, while subjectively conditions remained 
much the same, that they seemed confusing rather than informative This 
method of investigation was consequently abandoned, and reliance was placed 
solely on what each patient stated as to pitch and intensity of tinnitus and results 
of treatment, as well as on his description of the type of noise It might be expected 
that such a subjective approach would be highly unsatisfactory, and certainly a 
more objective one would have been preferred However, as it turned out, the 
similarity of descriptions of different varieties of tinnitus has been remarkable and 
the acuteness with which variations of pitch and changes of intensity were observed, 
sometimes by the most unexpected patients, has been a matter of surprise As to 
results, the reaction of the patient in so subjective a condition is, from the clinical 
standpoint, perhaps as valuable as an audiometer reading of intensity 

RESULTS OF EXAMINATIONS 

Typing of Tinnitus — Very early in this investigation it began to 
appear that two basic types of tinnitus could be distinguished The 
outstanding characteristic of one, and the more frequently encountered, 
was the steady continuity of the sound , that of the other was a rhythmic 
or surging quality, though not pulsatile or synchronous with the heart 
beat 

The sounds heard in the two groups have been described by patients 
as follows 

1 Steady sounds (a) "Buzz,” "hum,” "escaping steam ” These 
three frequent descriptions, the last perhaps the most usual, seem to 
apply to a constant tinnitus, usually of low intensity, the difference con- 
veyed by the different descriptions being of pitch rather than of quality 

(h) “Whistle ” From time to time the low-pitched sounds of (a) 
may rise in pitch to a high whistle, commonly likened to that on a 
peanut vendor’s stand This change of pitch, if persistent, often denotes 
a period of exacerbation and may be the prelude to an attack of 
vertigo Eventually the whistle may gradually replace the steam sound 
largely or entirely, an indication of increasing severity of the dis- 
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turbance, which is further shown by an accompanying diminution of 
hearing 

(c) A “ringing or bell-hke” sound This also is a steady sound, 
intermediate m pitch and intensity between a buzz and a whistle 
Because the sound when piesent is steady and continuous, it has been 
included in this group Whether or not it is due to the same dis- 
turbance as those in (a) and (&) and has the same site of origin is 
at present undetermined In no case m this series — indeed, in no case 
that I can recall — ^has a buzz been said to change to a ringing sound, 
though the change from a buzz to a whistle has often been described 
Further, though “ringing in the ears” is an everyday expression (hence 
the term “tinnitus”), yet patients when pressed for a description of 
the sound do not often use the term It may therefore be that the 
sound of ringing as distinct from buzzing or whistling indicates a 
different lesion or a different site 

2 Rh)rthmic sounds Two descriptions are commonly used for this 
group of sounds “like a waterfall” and “like the roar of the ocean ” 
In both these varieties the sound is of low pitch The descriptions seem 
to be applied to sounds of the same kind but of different intensity A 
third description sometimes applied to the rhythmic type of tinnitus 
is “the hum of machinery,” but here some care in interrogation is nec- 
essary, for some patients mean by this description a rhythmic sound, 
others a constant sound 

It must be repeated, lest misunderstanding arise, that the rhythmic 
type of tinnitus referred to here is not pulsatile or synchronous with 
the heart beat, nor is it associated with hypertension Strictly speak- 
ing, “pulsatile tinnitus” is not tinnitus at all , it is merely the perception 
of an extrinsic sound, the pulse The term “tinnitus” would be better 
restricted to the intrinsic type resulting from some disturbance in the 
auditory tract 

3 Multiple sounds While many patients experienced one sound 
or one type of sound only, many others suffered at different times, or 
even at the same time, from both the steady and the rhythmic types 
Here, then, was a third group with mixed tinnitus 

Types of Tinnitus Correlated with Type of Deafness — ^These obser- 
vations suggested the possibility that the three t)^pes of tinnitus — steady, 
rhythmic and mixed — could be correlated with the three types of deafness 
— ^perceptive, conductive and mixed Such a correlation can m fact be 
made 

Consideration of table 4 shows that of the 42 ears with deafness 
of pure perceptive type, 37 (88 per cent) had steady tinnitus only, none 
had rhythmic tinnitus only, and 5 (12 per cent) had tinnitus of both 
types On the other hand, of the very small group of 5 ears with 
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pure condttctive deafness, none had steady tinnitus only, but 3 (60 per 
cent) had rhythmic tinnitus only, and 2 (40 per cent) had tinnitus 
of both types This suggests that the steady type of tinnitus is an 
expression of the lesion causing a perceptive type of deafness, while 
the rhythmic type is an expression of the lesion causing a conductive 
type of deafness The findings in the mixed deafness group are con- 
sistent with this suggestion Steady tinnitus alone was present in 25 
cases (48 per cent), rhythmic tinnitus alone in 5 cases (10 per cent) 
and mixed tinnitus in 21 cases (42 per cent) Reference to table 1 
will show that these proportions are almost exactly those of the inci- 
dence of the different types of hearing loss 

As a result of these findings, it has seemed reasonable to designate 
the steady type of tinnitus as perceptive tinnitus, the rhythmic type 
as conductive tinnitus, and tinnitus in which both sounds are heard 
as mixed tinnitus, in conformity with the nomenclature of deafness 


Tablk 4 — TmniHis Types Associated with Different Types of Deafness 


Types 

Constant 

Mixed 

EBythmlc 

Total 


Perceptive deafness (42 ears) 

87 

(88%) 

5 

(12%) 

0 

42 

Cacophonous 

1 

Mixed deafness (51 ears) 

25 

(48%) 

21 

(42%) 

(10%) 

51 

Cacophonous 

5 

Oonduetive deafness (6 ears) 

0 

2 

(40%) 

3 

(60%) 

6 


Total 

62 

(63%) 

28 

(30%) 

8 

( 7%) 

98 



Unclassified Sounds — Three other sounds, which cannot as yet be 
classified with any certainty, have been complained of from time to time * 

1 Cacophonous tinnitus This form of tinnitus luckily has not been 
common It is a jangling medley of discordant sounds, “an orchestra 
playing out of tune”, it is most distressing but fortunately is usually 
short lived “Indeed,” said one sufferer, “I do not think it could be 
endured for long ” It has occurred only in the most severely afflicted 
patients, has always been associated with other types and is probably 
a severe form of mixed tinnitus There have been 6 instances in this 
series, 5 in patients with mixed deafness and 1 of relatively mild degree 
in a patient with apparently pure perceptive deafness All the patients 
were having frequent severe attacks of vertigo, and in all the cacophon- 
ous tinnitus disappeared rapidly under treatment, together with the 
attacks of vertigo 

2 Explosions ” Sudden loud bangs in the ear have been com- 
plained of by members both of the vasoconstrictor and of the inter- 
mediate histamine groups They have not been encountered in any 
member of the vasodilator group Their origin is undetermined, but 
the likelihood seems to be that of some sudden vascular effect such as 
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a temporary release of vasospasm They have occurred only in the 
more severe forms of the syndrome or during periods of exacerbation, 
and, like cacophonous tinnitus, are not an isolated phenomenon They 
have ceased quickly once adequate treatment has been instituted 
3 Clicking sounds Repeated clicking in the ear, often regular 
and long sustained, has occurred infrequently in all groups The 
origin of this sound is not certain, but it is usually believed, probably 
correctly, to be an extrinsic sound ongmating in the muscles of the 
pharynx 

Gioxiping of Cases of Tmmtiis According to the Results of the His- 
tamine Skin Test — In table 5 the numbers of cases of the three types 

Table 5 — Tinnitus Types According to Histamine Groups 


Perceptive Mixed Conductive 

Tinnitus Tinnitus Tinnitus 

- « A 


Group 


2+ 3+ 

1+ 

-1- 

2+ 8+ 

1+ 

+" 

2+ 3+ 

— t Total 
4*f (Ears) 

Vasoconstrictor ■) 

Histamine — 1 

20 casts, 24 cars 
l^iacin deficlencc J 

s 1 

6 12 

0 

0 

0 

4 

0 

0 

0 

1 

0 24 


19 (Wo) 



4 (16%) 



1 (4%) 


Intermediate '| 

Histam.ne± I 

42 cases, 47 ears j 

Mixed deficiency J 

i i- 

5 19 

1 

0 

4 

6 

6 

0 

0 

2 

0 47 


29 (62%) 



16 (M%) 



2 (4%) 


Vasodilator 1 

Histamine + 

24 cases, 27 ears 
Eiboflavin deficiency J 

1- L 

4 7 

1 

0 

1 

2 

5 

3 

0 

2 

0 27 

1 

14 (52%) 



8 (30%) 



6 (18%) 


Total (ears) j 

i - 

15 38 

2 

0 

5 12 

11 

3 

0 

5 

0 98 

J 


62 (Wo) 



28 (30%) 



8 (7%) 



+ = soft, 2+ = medium, 3+ = loud, 4+ = distressing 

Bilateral Oases 

Vasoconstrictor group 4 (20%) 

Intermediate group 6 (12%) 

Vasodilator group 3 02%) 

of tinnitus which have occurred in each of the three histamine groups 
IS shown, and the degree of seventy indicated by the patient has been 
designated as 1 plus to 4 plus as explained in the key The “4 plus” 
cases are discussed more fully in a later paragraph 

It will be seen that by far the most common type to appear in pure 
form was the steady perceptive type It occurred in 50 per cent or 
more of all ears in each group — in the vasoconstrictor group in as 
much as 80 per cent of 24 ears The rhythmic, conductive type alone 
was not common, occurring in only 4 per cent of ears in the vaso- 
constrictor and intermediate groups, but in 18 per cent of 27 ears in 
the vasodilator group When associated with perceptive tinnitus, as the 
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mixed type, however, conductive tinnitus was much more common, and 
its relative incidence is interesting In the vasoconstrictor group con- 
ductive tinnitus, alone or associated, was present in only 16 per cent 
of ears, but m the vasodilator group it was present in 30 per cent of 
ears and m the intermediate group in 34 per cent These figures 
follow closely those for hearing loss (see table 2), a finding which lends 
further support to the contention that each type of deafness has its own 
type of tinnitus 

To translate these findings into terms of vitamin deficiency, per- 
ceptive tinnitus, like perceptive deafness, is associated with niacin 
deficiency and conductive tinnitus, like conductive deafness, with ribo- 
flavin deficiency, while mixed tinnitus, like mixed deafness, is associated 
with a deficiency of both 

Distressing Tinnitus — Tinnitus of this severity is luckily not com- 
mon, causing as it does great mental distress, interfering with sleep 
and adding greatly to the sufferings of the patient Thirteen patients 
have presented examples of it in this series the 6 patients with 
cacophonous tinnitus already mentioned, 5 patients who described m 
varying terms a constant rhythmic roar which they found deeply dis- 
turbing and which was usually associated with other sounds and 2 
patients who complained of a steady screaming sound, unadulterated 
by any other 

The distribution of these patients according to histamine grouping 
is interesting (table 5) There were no such patients m the vasocon- 
strictor group , 6 were in the vasodilator group and 7 m the intermediate 
histamine group Thus all fall into one of the groups in which ribo- 
flavin deficiency is a major factor Here is further confirmation of the 
observation noted m the previous section on deafness, that riboflavin 
deficiency produces a more severe type of disturbance than niacin 
deficiency 

Bilateral Tinnitus — Bilateral tinnitus has been considerably less 
frequent than bilateral impairment of hearing — 12 cases, compared with 
37 It was present in all 4 cases of bilateral impairment of hearing 
in the vasoconstrictor group, but in only 5 of the 22 m the intermediate 
group and 3 of the 11 m the vasodilator group It would seem, there- 
fore, that niacin deficiency is more liable to produce tinnitus than ribo- 
flavin deficiency even though riboflavin deficiency appears to produce 
the more severe disturbance This is not so paradoxic as it may sound 
(see “Comment”) 

“Dead” Ears — In the previous section 3 ears were reported “dead” 
to audiometric and vestibular test yet appeared to be the operative 
ears, the ear on the other side being normal to test In each case 
tinnitus was present In a fourth ear, “dead” as a result of total section 
of the eighth nerve, tinnitus was also present Moreover, m 3 other 
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cases in which the ears were “dead,” reputedly as the result of an acute 
specific fever in childhood, tinnitus of the “dead” ear was complained 
of and was stated to have been present “always ” This suggests either 
that present tests of function are not delicate enough and that these 
apparently “dead” ears were not in fact functionless, or that the sensory 
disturbance which is known as tinnitus can be displaced centrally to a 
higher level, so that the stimulation of the sensorium continues even 
though the end organ has ceased to function (see “Comment”) 

THERAPEUTIC METHOD AND RESPONSE 

Again the same 73 cases are available for reporting results of treat- 
ment as m the previous section, but the number of ears affected with 
tinnitus was only 81, compared with 101 ears showing impairment of 
hearing (table 3) The method of treatment was that described in the 
previous section 


Table 6 — Tinnitus Results of Treatment 


Group 

Vasoconstrictor 
Histamine — 

17 cases, 21 ears 
Intermediate 

Histamine + 

38 cases, 42 ears 
Vasodilator 
Histamine + 

18 cases, 18 ears 

Total (ears) 


Relieved 


P M O Total 
3 10 


4 — 19% 
6 10 

6 ^ 14 % 
2 0 0 

2 - 11 % 
10 2 0 

12 — 15 % 


Improved 


'F 

M O 

Total 

11 

1 1 


13 

-^62% 


9 

6 4 

18 

18 

-427o 


8 2 1 

n 

11 — 61% 


28 8 6 


42 — 51% 



No Change 



6 — 28% 
14 8 1 

23—29% 


Total 

4 

14 


Worse 


p 

M 

0 

0 
V— . 

0 

0 


0 


3 

1 

0 

4 

-9% 

0 

0 

0 




8 

V 

1 

0 


V Tota 

Total (Ean 

0 21 

4 42 

0 18 


81 


4-6% 


The results of treatment have been considerably better with regard 
to tinnitus than with regard to deafness, as will be seen by comparing 
tables 3 and 6 Whereas only 3 per cent of patients with hearing loss 
in all three groups have been relieved (returned to normal), 15 per 
cent have been completely relieved of tinnitus, whereas 21 per cent 
of patients have been improved as regards deafness, 51 per cent have 
been improved as regards tinnitus, and whereas 15 per cent of patients 
have deteriorated as regards hearing, only 4 per cent have deteriorated 
as regards tinnitus Thus tinnitus has been more easy to control than 
impairment of hearing, and this applies to all groups and all types It 
IS worthy of note that the only group in which worsening of tinnitus 
occurred in spite of treatment was the intermediate group, in which 
mixed deficiencies of severe degree were the rule Indeed, the results 
in general in that group were worse than in either of the other two 
The most satisfactory results have been obtained in the vasoconstrictor 
(niacin-deficient) group This conforms to the findings for vertigo 
and hearing loss 
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It must be emphasized again here that constant, unremitting treat- 
ment, often extending over many months, may be necessary to obtain 
the results described Control of tinnitus, like improvement of hearing, . 
IS uncertain and in any event seldom comes about rapidly, since it 
involves repair of damaged nerve tissue, notoriously a slow process 
Physicians must realize this and patients be made aware of it if dis- 
appointment and disillusionment are to be avoided 

COMMENT 

Site of Origin — As has been pointed out elsewhere,^" the auditory 
tract IS phylogenetically a peripheral sensory tract modified to sub- 
serve the function of a special sense Intrinsic tinnitus represents 
a disturbance of function of that sensory tract and may thus be regarded 
as auditory paresthesia, while deafness, which represents a more severe 
degree of that disturbance, to the point of partial or complete abolition 
of function, may be regarded as auditory hypesthesia or anesthesia 
111 other words, if this concept is valid, the symptoms known as deaf- 
ness and tinnitus are evidence of a disturbance of function of a sensory 
mechanism, and the problem of their causation should be considered 
from this point of view 

This approach, however, introduces certain difficulties, having regard 
to current otologic concepts The first difficulty concerns nomencla- 
ture and site of origin Conductive, or middle ear, deafness denotes 
to the otologist a lesion which interferes with the “conduction” of sound 
waves to the inner ear and which may be situated anywhere between 
the external auditory canal and the articulation of the stapes in the 
oval window, in what may be called the external auditory apparatus 
Now this external auditory apparatus, comprising the pinna, the external 
auditory canal, the tympanic membrane and the ossicles, is in actual 
fact no more than a mechanism, however complicated m structure and 
action, for collecting and modifying sound waves in order to transmit 
them at suitable intensity to the receptor end organ of Corti Such 
a receptor has been called by Sherrington a distance receptor From 
the physiologic point of view, therefore, the external and middle ear 
should be included with the cochlea as part of a receptor mechanism 
If this orientation is correct, a lesion of the end organ should give rise 
to the same signs as those which are characteristic of a lesion of the 
external auditory apparatus In other words, in the absence of evi- 
dence of a lesion of the external auditory apparatus, signs of conductive 
deafness implicate the organ of Corti (fig 3 ) 

This concept runs counter to present day otologic teaching, but it 
would seem that only if it is true can the fact of tinnitus associated 

10 Atkinson, M Tinnitus Aurium Observations on Its Nature and Control 
Ann Otol , Rhm & Larjnig 53 742 (Dec ) 1944 
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with a lesion of the middle ear and its accompanying conductive deaf- 
ness be adequately explained For, if it is agreed that tinnitus is 
auditory paresthesia, then tinnitus can arise only from disturbance in 
auditory nerve tissue, and no part of the auditory tract enters the middle 
ear But if the end organ is included with the middle ear as part of that 
apparatus a lesion of which causes the condition known as conductive 
deafness, then tinnitus associated with such deafness at once becomes 


Conductive Perceptive Central 




The new concept 

Fig 3 — Diagrams illustrating the current concept and a new concept of the 
sites of lesions causing different types of deafness AC stands for air conduction, 
BC, for bone conduction 

1 Middle ear deafness BC is better than AC because the lesion interferes 
with the transmission of sound waves 

1 a Cochlear deafness BC is better than AC because the damaged cochlea 
responds more effectively to the powerful mechanical stimulus employed to transmit 
sound waves through bone than to the less powerful normal stimulus of air 
transmission 

2 Nerve deafness AC is better than BC, the normal relationship, but both 
are reduced because a lesion of the nerve interferes with conduction of normal 
impulses produced by an undamaged cochlea 

3 Central deafness A rarity not rmder consideration 

intelligible as arising from a cochlear disturbance Moreover, if the 
preceding argument is acceptable, a reasonable explanation is at once 
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available for the observations reported in this paper, that tinnitus asso- 
ciated with conductive deafness is of a type different from that asso- 
ciated with perceptive deafness The one arises in the end organ, a 
highly differentiated nervous structure, the other in the auditory nerve, 
a relatively undifferentiated nervous structure, and it might be expected 
that the two would be different Further, the observation that the 
two types of tinnitus seem to result from different vitamin deficiencies 
becomes also explicable, since it is well known that deficiency of specific 
fractions of the B complex affects specific organs This fact in its 
present reference will be discussed more fully later 

Turning now to perceptive, or nerve, deafness, this denotes to the 
otologist a lesion of the inner ear and/or the auditory nerve The 
physiologic process, however, is that sound waves received by the 
the organ of Corti are converted there into electrical impulses, and these 
impulses are conducted along the nerve fibers to the central tracts and 
so to the perceptive sensorium The type of deafness which arises 
from a lesion of the nerve, therefore, though called perceptive, is 
actually the result of an interference with conduction of nerve impulses 
Moreover, inner ear deafness and nerve deafness are not to be regarded 
as synonymous, if this concept is valid, since physiologically the end 
organ belongs to the external auditory apparatus 

It has seemed necessary to discuss at some length this question 
of the sites of origin of the two different types of deafness, and in par- 
ticular the physiologic innovation of orienting the end organ with the 
external auditory apparatus rather than with the auditory nerve, 
because only in some such way can an explanation be offered for the 
observations recorded in this paper These observations show that a dis- 
tinctive type of tinnitus is associated with each type of deafness, and 
since the two types of deafness result from lesions at different sites, 
the corresponding types of tinnitus presumably arise at the same sites 
But if true intrinsic tinnitus can arise only in nerve tissue, then, while 
the explanation of intrinsic tinnitus associated with a lesion of the 
peripheral nerve is simple, the explanation of intrinsic tinnitus asso- 
ciated with deafness of middle ear, or conductive, type is impossible 
unless the end organ is accepted as part of the external auditory appa- 
ratus If it IS so accepted, then the rest is simple Deafness of so-called 
conductive type not the result of a lesion of the middle ear or the ossicles 
must be due to a lesion of the end organ, is cochlear deafness, and the 
accompanying tinnitus arises there Deafness of so-called perceptive 
type IS due to a lesion of the auditory nerve trunk, and the accompanying 
tinnitus arises in the nerve fibrils composing it 

By orienting the cochlea with the external auditory apparatus and 
away from the nerve trunk one is able to account for a finding which 

11 Fowler, E P Tinnitus Aunum in the Light of Recent Research, Ann 
Otol , Rhin & Laryng 50 139 (March) 1941 
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was demonstrated but not discussed in the section on deafness and 
which IS otherwise difficult to explain — that hearing loss of “nerve” 
type IS associated predominantly with deficiency of one factor (niacin), 
while hearing loss of “middle ear” type is associated predominantly 
with deficiency of another factor (riboflavin) What is known of the 
clinical effects of niacin deficiency indicates that niacin is essential to 
the normal functioning of the autonomic nervous system, as thiamine 
IS to the normal functioning of the voluntary nervous system Among 
other things, therefore, it is concerned with the caliber of the blood 
vessels, a deficiency resulting in vasoconstriction Such vasoconstric- 
tion, if it occurs in the auditory artery, will interfere with the nutrition 
of the nerve trunk and result in hearing loss of nerve, or “perceptive,” 
type The organ of Corti, being an avascular structure, will not be 
affected, at least not directly 

Riboflavin, on the other hand, seems to be concerned among other 
things with the nutrition of avascular structures, the oxidation-reduc- 
tion process of its enzyme system apparently taking the place of hemo- 
globin m such structures An avascular structure in which the effects 
of riboflavin deficiency can actually be seen is the cornea, invasion of 
which by new capillaries can be observed with the slit lamp,^^ while 
circumcorneal injection can be seen with the naked eye These vascular 
changes represent an effort on the part of the body to compensate for 
the deficiency of riboflavin by an increase in blood supply The organ of 
Corti similarly is an avascular structure, and it does not seem unreason- 
able to conjecture that a similar process may occur there in subjects of 
anboflavinosis And, just as in the eye dimness of vision results from 
corneal infiltration, so in the organ of Corti dimness of hearing may be 
expected to result from a similar process 

In the fact that these two deficiencies involve different structures 
and the fact that both deficiencies are frequently present together in 
considerable degree lies also an explanation of the mixed deafness and 
tinnitus which occur in so many cases of Meniere’s syndrome When 
both end organ and auditory nerve are damaged by a deficiency of ribo- 
flavin and niacin, respectively, signs of hearing loss of both types are 
found and tinnitus of any variety can be expected and explained 

Types of Tinnitus — If the argument advanced is accepted, it would 
scarcely be cause for surprise if a lesion of so highly specialized an 
end organ as the cochlea produced a distorted sensory response different 
from, and even more severe than, that produced by a lesion of the 
less differentiated nerve trunk This is what the observations recorded 
in the foregoing pages suggest, and the results of treatment support 
the suggestion The steady type of tinnitus responds to niacin but not 
to riboflavin, while the rhjdihmic type responds to riboflavin but not to 


12 Kruse, H D , Sydenstricker, V P , Sebrell, W H , and Cleckley, H M 
Ocular Manifestations of Anboflavinosis, Pub Health Rep 55 1S7 (Jan 26) 1940 
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niacm Indeed, if nicotinic acid with its vasodilator action be given 
to patients with a rhythmic type of tinnitus it may increase their dis- 
tress, just as nicotinic acid given to the vasodilator group will increase 
the frequency and severity of the attacks of vertigo 

However, if this thesis that tinnitus is a paresthesia arising in an 
end organ or a peripheral nerve is to be maintained, there are certain 
discrepancies which must be explained Why, for instance, is tinnitus 
still present at times in an ear whose auditory function has been 
destroyed, as in the “dead” ears in this series ^ Why does total section 
of the eighth nerve only occasionally produce relief of tinnitus^ The 
only feasible explanation would seem to be that the site of the distur- 
bance IS now no longer in the end organ or in the nerve distal to the 
site of section, but has been displaced centrally This central displace- 
ment of the site of origin of a disturbance of the peripheral sensory 
apparatus is well known in the condition known as causalgia, in which 
displacement of disturbance from periphery to cord or even thalamic 
level is responsible for continuance of pain even after amputation, i e , 
painful phantom limb Intractable tinnitus has many of the features 
of causalgia, for instance, there is the extreme distress caused m some 
cases by what to the normal person would be an inconsiderable stimulus, 
while tinnitus which persists in a “dead” ear is closely analogous to the 
pain which is felt in a phantom limb 

Effect oj Treatment — ^Tinnitus has been more effectively controlled 
than impairment of hearing — which, on the basis of this concept, is 
understandable Paresthesia — ^m this case tinnitus — is the expression 
of an active, continuing process, hypesthesia or anesthesia — in this 
case hearing loss — is the result of that process The result may be 
reversible, dependent on such factors as the severity of the process and 
the duration of its action, the process itself should be capable of con- 
trol, at least in its early stages, provided that its cause is understood 
Cessation of tinnitus indicates cessation of the active process, recur- 
rence of tinnitus points to a recrudescence of the process and is an 
indication for more intensive treatment But cessation of the active 
process does not automatically involve restoration of function, so that 
tinnitus can more often be relieved than deafness 

With regard to specific treatment, the results as regards both deaf- 
ness and tinnitus have been considerably better in the niacin-deficient 
group than m the two groups in which riboflavin deficiency is a major 
factor This conforms with the finding as regards deafness Perhaps 
ribofla vin deficiency is more difficult to overcome than other deficiencies 

13 Wilson, S A K Dysaesthesias and Their Neural Con elates, in Modern 
Problems in Neurology, New York, William Wood & Company, 1929 Livingston, 
W K Pam Mechanisms A Physiologic Interpretation of Causalgia and Its 
vclatcd States, New York, The Macmillan Company, 1943 Henderson, W R , 
and Smjth, G E Phantom Limbs, J Neurol, Neurosurg & Ps\chiat 11 88 
(Ma>) 1948 
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Certainly what is generally regarded as unusually high dosage of ribo- 
flavin (200 mg a day) often fails to produce material improvement, 
though in 1 or 2 cases a still further increase of dosage has seemed 
to help, so that even at that level dosage may be too low On the 
other hand, riboflavin deficiency may produce a more severe lesion, 
and thus its results may be more liable to be irreversible This seems 
more probable The evidence points to riboflavin deficiency as causing 
damage to the highly differentiated organ of Corti, and the more highly 
differentiated the structure, the more susceptible it is to alteration of 
internal atmosphere It may be that to this fact is due the difficulty 
of reversing the disturbance of function which occurs as a result of 
riboflavin deficiency, whether expressed as tinnitus or deafness 

SUMMARY 

Perceptive deafness has been shown to be the most common variety 
of hearing loss in this as m other series , nevertheless, conductive deaf- 
ness in some degree has been not unusual, occurring occasionally in 
pure form but more usually combined with perceptive deafness, a com- 
bination termed the mixed variety of deafness 

Bilateral hearing loss, more pronounced on one side than on the 
other, has occurred in almost half the cases (43 per cent) Bilateral 
tinnitus has been present much less frequently 

Absence of bone conduction with retention of air conduction has 
been observed in an appreciable number of cases 

Specific types of tinnitus have been found associated with the two 
varieties of hearing impairment, perceptive and conductive 

Specific vitamin deficiencies have been found associated with specific 
types of deafness and tinnitus, niacin deficiency with the perceptive 
type, riboflavin deficiency with the conductive 

The suggestion has been made on physiologic grounds that the 
cochlea should be included with the external auditory apparatus as part 
of the anatomic mechanism of conductive deafness, an orientation which 
can explain the specific auditory effects of specific vitamin deficiencies 
The results obtained as regards deafness and tinnitus when patients 
were treated with the appropriate vitamin fractions have been described 
and discussed 

Dr H D Kruse contributed advice and help in this investigation on the nutri- 
tional deficiency aspect and Dr Samuel Brock on the neurologic aspect 

The Abbott Laboratories provided liberal supplies of vitamin preparations 
Riboflavin for parenteral use was provided by Lederle Laboratories, Division Ameri- 
can Cyanamid Company, and Winthrop-Stearns, Inc 

The expenses of this investigation were defrayed in part by a grant from the 
Milbank Memorial Fund 

36 East Thirty-Sixth Street 



ACUTE DEAFNESS IN SCARLATINA 


HANS BRUNNER, MD 
NEWARK, N J 

I T IS AN old experience that occasionally a child with scarlatina 
may become acutely deaf and eventually deaf-mute The acute 
deafness m these instances is thought to be caused by purulent 
panotitis or, according to the observations of Wittmaack,^ by neuritis 
of the cochlear nerve Manasse ^ was the first to emphasize that acute 
deafness in scarlatina may be caused by diffuse purulent labyrinthitis 
on one side and serous labyrinthitis on the other In the case of Manasse ^ 
there was necrotic otitis media on both sides, which had caused diffuse 
purulent labyrinthitis on the left, and on the right, localized purulent 
labyrinthitis in the round window, this, in turn, had caused diffuse 
serous labyrinthitis This type of serous labyrinthitis has been called 
“secondary” by Ruttin ® because it originates from localized purulent 
labyrinthitis It must be distinguished from “induced” diffuse serous 
labyrinthitis, in which there is no purulent focus in the labyrinth and 
m which the infection travels, rather, from the tympanic cavity through 
the intact windows into the inner ear 

The present case is reported to prove that acute deafness in scarla- 
tina may be caused by common otitis media, that is, not acute necrotic 
otitis plus diffuse serous labyrinthitis on both sides 

REPORT OF A CASE ^ 

A white girl aged 14 had a childhood history of pneumonia, measles, whooping 
cough, chickenpox and, at the age of 6, diphtheria She frequently complained of 
trouble with the heart On May 17, 1936, she had a slight common cold, but 
she was able to join her class on a trip to Salzburg on May 20 She returned to 
Vienna on May 24 On May 2S she complained of being fatigued, and on May 26 

This article is dedicated to the memory of Hofrat Prof Dr E Urbantschitsch, 
of Vienna, in high esteem for his outstanding work in otolaryngology 

1 Wittmaack, K Weitere Beitrage zur Kenntms der degenerativen Neuritis 
und Atrophie des Hornerven, Ztschr f Ohrenh 53 1, 1906-1907 

2 Manasse, P Zur Lehre von der plotzhchen Ertaubung bei Scharlochotitis 
und zur Kenntms der serosen Otitis interna. Arch f Ohrenh 89 146,’ 1912 

3 Ruttin, E Die konservative und chirufgische Behandlung der Labyrinth- 
entzundungen, Ztschr f Hals-, Nasen- u Ohrenh 18 104, 1927 

4 Prof Dr Hofrat E Urbantschitsch performed the otologic examination 
and operation in this case and placed the temporal bones at my disposal for 
iniscroscopic study 
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she had fever On May 27 she had a scarlatinal exanthem, and on May 29, slight 
pain in both mastoid regions On May 31 a paracentesis was performed on both 
sides, releasing blood from the tympanic cavities On the evening of this day 
she suddenly became deaf and could hear only the raised voice On June 2 the 
temperature reached 104 F and she was delirious , there were signs of heart failure 
On June 3 the patient could not hear even the raised voice There was no 
discharge from either ear 

On her admission to the hospital, on June S, her sensorium was clear and 
the cranial nerves were normal Her pulse rate was 108 She had bronchitis on the 
left side, strawberry tongue, eczema of the vestibulum nasi and necrosis of the 
pharyngeal mucosa The lymph nodes at the angle of the mandible on the left side 
were swollen The tonsils had been removed previously The spleen was enlarged 
There was scaling of the fingers, toes and trunk No meningeal symptoms were 
discovered There were 28,500 leukocytes in the blood (67 per cent polymorpho- 
nuclear cells, 28 per cent lymphocytes and 5 per cent juvenile forms) and a large 
number of thrombocytes No albumin was present in the urine On June 8 the 
patient was delirious at times The right tympanic membrane was red and 
slightly bulged There was a perforation in the posterior and inferior quadrant 
the size of a pinpoint, releasing pus with pulsating motions There was tenderness 
over the right mastoid process but no edema On the left side, the conditions were 
the same, but in addition there were sagging of the superior and posterior wall of 
the external auditory canal, edema of the tip of the mastoid and more pronounced 
tenderness over the mastoid The patient was stone-deaf on the left side, on the 
right, she could hear only noises There was no spontaneous nystagmus, and the 
caloric test revealed hypoexcitabihty on both sides On account of her poor general 
condition, only an antrotomy was performed on both sides 

On June 10, there was a slight discharge from the right ear and more from 
the left Thrush involved the mucosa of the lips and cheeks On June 11 the 
temperature was 103 F There was no dehydration, but the lymphadenitis on the 
left side had increased On June 12 the temperature was decreasing, and there was 
moderate trismus On June 13 the temperature rose again to 103 F The necrosis 
extended toward the lateral walls of the pharynx and to the recesses of the 
tonsils There were epistaxis and vomiting The leukocyte count was 12,050, 
with 70 per cent polymorphonuclear cells, 18 per cent lymphocytes, 4 per cent 
monocytes and 8 per cent juvenile forms On June 14 the temperature was 104 F 
On June 15 the infection of the right mastoid was almost cleared, but there was 
discharge from the left side The temperature was 101 F The child felt better, 
but Loeffler’s bacillus was cultured from the nasal secretion, and there were 
membranes in the right nostril There were abducens paralysis on the left side 
and anesthesia of the skin of the left cheek and both corneas, more pronounced 
on the left side The fundi were normal 

On June 16 the temperature was 1008 F The pharyngeal mucosa was red, 
and the tongue was coated but moist On June 18 a small ulceration of the 
left cornea was noticed The temperature fluctuated about 986 F On June 22 
there was a trace of pus in the right mastoid cell and a little more in the left 
There were pronounced rhinolalia and a swelling at the back of the right foot 
She complained of trouble in swallowing The paralysis of the abducens and 
trigeminus nerves persisted On June 26 she had no fever but had a slight 
paresis on the left side of the face On July 1 there was a serous exanthem 
The temperature was 99 F , the leukocyte count was 12,150, with 60 per cent 
polymorphonuclear cells, 2 per cent juvenile forms, 2 per cent monocytes, 35 per cent 
lymphocytes, 1 per cent eosinophils and a large number of thrombocytes On 
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July 2 the Pirquet reaction was negative On July 4, there was no fever, but 
albumin was present in the urine On July 6, the infection of the right mastoid was 
cleared, but there was a moderate amount of pus on the left side and a poor 
formation of granulations On July 7 there was paralysis of the soft palate 
On July 13 there was a slight discharge from the left mastoid antrum The patient 
was stone deaf on the left side and on the right side had a hearing for noises only 

On July 15 an abscess had formed on the left thigh On July 16 the paresis 
of the soft palate was more pronounced and there was definite rhinolalia On 
July 17 there was an increase of secretion from the left mastoid The abscess 
of the thigh was incised On the morning of July 17 the child felt well, but during 
the day the difficulty in swallowing increased There was paralysis of the soft 
palate, of the pharynx and larynx and of the left abducens nerve In the afternoon, 
bronchopneumonia developed, and the patient died on July 18 Autopsy revealed 
that scarlatina had occurred eight weeks and diphtheria five weeks before death 
The lingual tonsil was enlarged, and there was a high degree of dilatation of the 
heart In the myocardium were gray foci the size of pinpoints, indicating diph- 
theria of the myocardium There were bronchopneumonia of the lower lobe of the 
right lung and a high degree of swelling of the tracheobronchial lymph nodes, also 
purulent bronchitis, enlargement of the spleen and hyperemia and edema of 
the brain 

Macroscopic Lesions of the Temporal Bones — In the right mastoid process 
there was a surgical cavity filled with granulations There were large pneumatic 
cells iruthe squama temporalis and in the malar process In the area of the saccus 
endolymphaticus the dura was split into two membranes, the inner membrane 
bulged, probably owing to an enlargement of the saccus endolymphaticus The 
sigmoid sinus, the jugular bulb and the jugular vein were narrow, but the inferior 
petrosal sinus was enlarged In the left mastoid there was a surgical cavity 
filled with pus The antrum was large The sigmoid sinus and the jugular bulb 
was very large, the latter extending up to the saccus endolymphaticus The 
internal meatuses were normal on both sides and did not contain pus 

Mictoscopic Observations on the Temporal Bones — The sections through the 
vestibulum and the semicircular canals on the right side had been lost 

Left Temporal Bone The temporal bone was very well pneumatized, the 
cells extending to the apex of the pyramid Some of the cells had a normal 

configuration, but the mucosa was extremely swollen and there was pus or 

serous exudate within the narrow cavity Another part of the cells had been 
destroyed by the infection The cells had been replaced by firm connective 
tissue which contained large cavities filled with frank pus At the boundaries of 
this area were many Howship lacunas, but no osteoclasts At other sites there 
was formation of new bone at the boundaries of the infected area This area of 
destruction occupied the apex, extended into the floor and the roof of the internal 
meatus and encircled the canal of the internal meatus Lateralward, toward the 
internal ear, the area became smaller and involved the periosteal layer of 

the bony capsule of the inner ear (fig 1) The endochondral layer remained 

almost normal The area extended above the cochlea and, mesial to the endolym- 
phatic duct, toward the epitympanum and the mastoid, where it was continued 
by pneumatic cells filled with pus and swollen mucosa (fig 2) This area did not 
reach the dura and did not extend into the internal ear, the internal meatus, 
the bulb of the jugular vein or the endolymphatic duct But tliere were several 
small fistulas leading into the bony carotid canal (fig 1) However, these fistulas 
were filled with connective tissue The jugular bulb and the soft tissue of the 
carotid canal were normal 
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The internal ear was poorly preserved In the internal meatus the nerves 
were normal and there was no pus In the modiolus the capillaries were enlarged 
and there was periosteal edema in the nerve channels The number of spiral 
nerves and cells of the spiral ganglion was apparently not diminished except in 
the lower portion of the basilar coil, where a moderate decrease in number 
of the ganglion cells was discovered Within the cochlea there was no pus, but 
a small amount of serous exudate, which stained with eosm, filled both the 
perilymphatic and the endolymphatic space (figs 1, 2 and 3) Reissner’s membrane 



Fig 1 — Section through the cochlea, tube (T), internal meatus (M) and 
carotid artery (C), on the right side In this figure, a and ai indicate healing of 
osteitis of the petrous bone with formation of connective tissue (remnants of pneu- 
matic cells in these areas) , b shows a pneumatic cell of the petrous bone filled with 
newly formed bone, and e, serofibrinous exudate in the scala tympam of the 
basilar portion 


was extremely depressed, reducing the siae of the lumen of the cochlear duct 
to a high degree, particularly m the superior portion of the basilar and the middle 
coil In this area the cochlear duct formed a slit, filled with serous exudate 
The crista spiralis, Corti’s membrane and Corti’s organ were compressed, but the 
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stria vascularis was normal In the other coils, Corti’s organ showed pronounced 
postmortem changes There was serous exudate in the utricle and in the superior 
semicircular canal (fig 3) The macula and the cristae were apparently normal 
but showed postmortem changes The cochlear aqueduct was patent 

The mucosa of the tube and the middle ear showed massive inflammatory 
edema (fig 3) Within the edematous mucosa were the ossicles, the boundaries 
of which showed numerous Howship lacunas The epithelium of the mucosa was 
columnar and was absent only in the area in which operation had been performed 
The recess of the oval window was entirely filled with the edematous mucosa The 
stapes was dislocated toward the tympanic cavity (fig 3) , its boundaries were 



Fig 2 — Section through the cochlea, carotid canal (C), internal meatus (M), 
Crus commune (cc), frontal semicircular canal (/) and bulb of the jugular vein 
(5), on the left side D indicates ductus endolymphaticus, presented in figures 4 
and 5 in higher magnification , 5', superior petrosal sinus, showing purulent throm- 
bophlebitis, a, formation of connective tissue subsequent to osteitis of the petrous 
bone , b, frank pus within pneumatic cells, and c', newly formed bones subsequent to 
ostetitis of the petrous bone In r the osteitis had reached the dura of the 
posterior cranial fossa 


irregular The frame of the oval window was normal as was the annular ligament 
The floor of the bony canal of the facial nerve, above the oval window, showed 
an erosion which was filled with connective tissue, this erosion did not extendi 
into the facial canal The recess of the round window was narrow, owing to 
the swollen mucosa, the edema of which was not as evident as that in the oval 
W'lndow The membrane of the round window was normal and bulged slightly 
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Fig 3 — Section through the oval window, round window (r), vestibular portion 
of cochlea, utricle tit), frontal semicircular canal (/), crus commune (cc) and 
sagittal semicircular canal (s), on the left side jl^ indicates tympanal mucosa, 
markedly swollen and filling the recesses of both windows, m, macula utricuh, c, 
crista frontalis, st, stapes, slightly displaced toward the tympanic cavity, and a, 
connective tissue and capillary between the dura of the middle cranial fossa and 
the mucosa of an infected pneumatic cell 
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toward the middle ear The antrum was narrowed by edematous mucosa, the 
horizontal semicircular canal was normal The pneumatic cells of the remnant 
of the mastoid process were filled with pus There was osteitis of the superior 
and posterior wall of the bony external canal 

The ductus and saccus endolymphaticus formed a tube, the axis of which ran 
almost parallel to the axis of the crus commune Medialward the duct turned 
toward the posterior cranial fossa so that the axis formed an angle of less than 
90 degrees with the axis of the crus commune At the curve ® the endolymphatic 
duct, as well as the vestibular aqueduct, formed an ampulla-like dilatation 
(figs 2 and 4), which became rapidly narrower toward the saccule and which 
abruptly changed into a slithke lumen toward the cranial opening of the aqueduct 
In the area of the dilatation, the structure of the endolymphatic duct was similar 
to the structure of a part of the endolymphatic duct m guinea pigs, the latter 
structure Guild ® called pars intermedia, although in the presented case the 
epithelium in this area was cubical, not columnar, as it is in guinea pigs (fig 4) 

Close to the saccule the wall of the endolymphatic duct consisted of firm con- 
nective tissue, which served as a periosteum Toward the lumen the connective 
tissue became loose and edematous and was covered by low cubical epithelium, 
of the same kind as Siebenmann ’’ noted m the normal endolymphatic duct in man 
In the comparatively large lumen were erythrocytes and lymphocytes In the 
ampulla-hke dilatation there was, again, the periosteum, which originated from 
the dura of the posterior cranial fossa (fig 4 c) Within the periosteum was a 
small number of dilated capillaries, presenting a perivascular infiltration In 
addition, there were masses of yellow and brown pigment, apparently remnants of 
hemorrhages, although not verified by a test for iron The osseous walls of the 
vestibular aqueduct occasionally showed lacunas, indicating a bone absorption 
of low intensity The rest of the osseous wall was separated from the periosteum 
by a fine blue Grensscheide In this area the walls of the endolymphatic duct 
formed numerous vilh and polypoid excrescences, which bulged into the lumen 
of the duct (fig 4) Frequently, two villi facing one another fused, after having 
lost their epithelium This caused the lumen of the duct to be divided into several 
small cavities, which were either empty or filled with serous exudate The epithelium 
was low and cubical 

The vilh consisted of loose connective tissue, which contained a glasshke edema 
fluid, or of areolar tissue, which was crowded with specific cells (fig 4) The 
cells were of various sizes, were round or oval and showed much cytoplasm, 
crowded with yellow granules The nucleus was comparatively small, contained a 


5 The osseous channel of the vestibular aqueduct starts at the posterior 
surface of the petrous bone and runs within the petrous bone in an oblique 
direction, mesialward and upward toward the area where the anterior and the 
posterior semicircular canal fuse and form the crus commune In this area the 
channel forms a curve behind the crus commune and runs in an oblique direction 
downward toward the junction of the crus commune with the osseous vestibulum 
The osseous channel harbors the membranous endolymphatic duct, which takes the 
same course as the osseous channel 


6 Guild, S R. Observations upon the Structure and Normal Contents 
of the Ductus and Saccus Endolymphaticus in the Guinea-Pig (Cavia Cobaya) 
Am J Anat 39 1, 1927 

7 Siebenmann. F Anatomische Untersuchungen fiber den Saccus und 
Ductus endolymphaticus beim Menschen, Beitr z Anat , Physiol , Path u 
Therap d Ohres 13 59, 1919 
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considerable amount of chromatin and was either centrally or eccentrically located 
These cells were undoubtedly phagocytes They were loosely scattered between the 
connective tissue fibers (fig 5), which were torn by the edema, or they were piled 
up and may have produced bulging of the epithelium toward the lumen, or they 
showed an epithehum-hke arrangment They did not accumulate around the 
dilated blood vessels, and they almost disappeared where there was perivascular 
infiltration of lymphocytes or recent hemorrhage. They w'ere not to be found in 
the lumen of the duct 



Fig 4 — Ductus endolymphaticus of figure 2 in higher magnification The 
lumen of the duct is obliterated, to a great C'-tent, by pronounced edema of the 
walls (6) Only remnants of the lumen (t), partially filled with serous exudate, 
are noticeable The edematous walls of the duct are filled with gitter cells, which 
are presented in figure 5 m higher magnification The gitter cells seem to 
accumulate toward the funnel-hke narrowing of the duct (o), where they enter 
the narrow cerebral portion of the duct Firm connective tissue (c) surrounds the 
cerebral portion of the duct 

Toward the dura, the vestibular aqueduct became narrow, and the endolymphatic 
duct presented a slitlike lumen A great number of the phagocytes entered this 
part of the duct, and, because there was not much space available, the cells were 
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firmly pressed against each other (fig 4) Farther cranialward the wall of the 
duct consisted of firm connective tissue of dural origin In this part there were 
only a few phagocytes and several corpora arenacea The lumen and the walls of 
the endolsnmphatic sac proper did not contain any pathologic material 

Right Temporal Bone Here, likewise, was a severe infection of the apex of 
the pyramid and of the perilabynnthme cells (fig 1) The area of destruction 
had essentially the same localization with respect to the internal ear as it had on 
the left side, but apparently this area was not as extensive as it was on the left 
Furthermore, the area consisted almost exclusively of firm connective tissue and 



Fig 5 — Gitter cells within the membranous wall of the endolymphatic duct, 
o indicates epithelium, r, exudate within the lumen of the duct 


newly formed bone There were only a few small abscesses within the connective 
tissue In the cochlea there were essentially the same changes as on the left side 
In the tube there was pus and the mucosa was considerably swollen The 
epithelium of the mucosa was normal 

Comment — The following pathologic changes were seen on both sides (a) acute 
infection of the mucosa of the tube and tympanic cavity, (b) extensive osteitis 
of the apex of the pyramid and of the periosteal layer of the capsule of the internal 
ear, which was more pronounced on the left side than on the right, with large 
abscesses on the left, (c) acute purulent infection of the penlabyrmthine cells, and 
(d) acute serous labyrinthitis 
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Of particular interest was the presence of a great amount of 
phagocytes in the areolar tissue of the wall of the duct (figs 4 and 5) 
The cytoplasm of the cells was filled with granular yellow material 
Although no specific staining had been performed, it is likely that the 
cells contained lipids Cells of this type are known to arise from the 
reticuloendothelial system, present in all types of tissue In the brain, 
these cells are produced by the microglia (mesodermal) and the peri- 
vascular histiocytes and are called gitter cells, or Koi nclmizellen In 
the ear, these cells were not particular])'^ studied, but they are commonly 
seen m the exudate of acute otitis media and of serous labyrinthitis 

In the lumen of the endolymphatic duct of guinea pigs. Guild ® noted 
numerous cells, among them phagocytes, which morphologically were 
similar to the phagocytes in the presented case Siebenmann ‘ empha- 
sized that in the endolymphatic duct in man there are no abnormal 
cells in the lumen or in the subepithelial tissue For this reason the 
phagocytes in the presented case must be considered pathologic, and 
the conclusion must be drawn that the phagocytes accomplish the resorp- 
tion of the serous exudate in the internal ear In favor of this concept 
are the following facts 1 In the acute stage of serous labyrinthitis, 
phagocytes do appear in the internal ear 2 In the presented case 
there had been acute serous labyrinthitis, but at the time of death the 
exudate had disappeared to a great extent from the inner ear Thus, 
the case proves that m serous labyrinthitis the exudate is carried away 
from the internal ear by phagocytes It is obvious that the phagocytes 
which carry the exudate arise in the internal ear from the reticulo- 
endothelial system, as they do in the rest of the body This is proved 
by the findings in Gaucher’s disease, m which these phagocytes arise 
from the histiocytes in the marrow spaces of the temporal bone (Brun- 
ner “) 

The presence of phagocytes in the subepithelial tissue at the curve 
of the endolymphatic duct, on the one hand, and the absence of cells 
and of a massive exudate in the inner ear, on the other, indicate that 
there must be a flow of the phagocytes, or of the exudate or of both 
from the internal eai toward the endolymphatic sac This flow was 
temporarily stopped at the curve of the duct because there was a dilata- 
tion which was continued toward the cranial fossa by an isthmus-like 
narrowing of the endolymphatic duct This concept explains the 

10 It IS likely that these phagocytes are very frail elements, like the gitter 
cells in the brain They make their appearance when the serous labyrinthitis is 
going to subside, and they probably disappear rapidly when the inflammation has 
subsided 

11 Brunner, H Ueber das A'orkommen von Gaucherzellen im Felsenbeine, 
Ztschr f Hals-, Nasen- u Ohrenh 22 60, 1928 
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absence of phagocytes in the part of the endolymphatic duct which 
extended from the vestibule to the curve of the duct, although there 
was considerable edema of the wall in this part of the duct 

From these findings the following conclusions must be drawn In 
serous labyrinthitis there is a flow from the internal ear toward the 
endolymphatic sac This flow carries the inflammatory products away 
from the inner ear It is a question of secondary importance whether 
the inflammatory products are resorbed by phagocytes within the inner 
ear and the phagocytes are then carried into the endolymphatic duct, 
or whether the exudate flows into the duct and is resorbed by phagocytes 
which arise m the wall of the duct The latter concept seems more 
likely In either case, it is certain that in serous labyrinthitis a resorp- 
tion takes place m the endolymphatic duct This concept is in agree- 
ment with the view of many investigators, particularly that of Guild,^- 
concernmg the function of the normal endolymphatic duct, although 
It must be kept in mind that the observations made on pathologic cases 
do not necessarily permit conclusions concerning physiologic conditions 

Serous labyrinthitis is not infrequent in scarlatina otitis Nager,^® 
Mayer, Manasse,- Zange and others have reported cases of this 
type Nager was the first to show that in these instances there is no 
fistula in the window or in other parts of the lateral wall of the labyrinth , 
the infection travels, rather, from the tympanic cavity through the 
inflamed but not perforated membranes of the windows into the internal 
ear According to the terminology of Ruttm,® this type of labyrinthitis 
IS, therefore, called diffuse serous induced labyrinthitis 

The presented case differs in several aspects from the reported 
cases In this case there was severe petrositis, which eventually may 
be considered the source of the serous labyrinthitis This concept, 
however, is not correct, at least not for the left side, which was 
thoroughly examined, for the petrositis had involved almost exclusively 
the periosteal layer of the bony capsule, and thus the entire endochondral 
layer intervened between the area of the petrositis and the internal 
ear Moreover, in the other cases the serous labyrinthitis was caused 
almost exclusively by the necrotic type of otitis complicating scarlatina 
In this case there was no necrotic otitis media, despite the associated 
nasal diphtheria On the contrary, the tympanic mucosa was extremely 

12 Guild, S R The Circulation of the Endolymph, Am J Anat 39 57, 1927 

13 Nager, F Eine statistische Studie uber die scarlatinose Erkrankung des 
Gcliororgans, Wiesbaden, J F Bergmann, 1908 

14 Mayer, O Ziir Entstehung der sogenannten Labyrinthitis serosa im 
1 crlaufe akuter Mittelohrentzundungen, Monatsschr f Ohrenh 43 1909, 1909 

15 Zange, J Pathologische Anatomic und Phjsiologie der mittelohrentspnng- 
cnden Lahyrmthentzundungen, m Korner, 0 Die Obrenheilkunde der Gegenwart 
und ihrc Grenzgcbiete Wiesbaden, J F Bergman, 1919, \ol 10 
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edematous (fig 3), and there was no defect of the epithelium except 
in those areas where operation was performed The epithelium was 
higher than is usual with normal conditions, a common finding in acute 
otitis media These observations prove that in scarlatina serous labyrin- 
thitis may occur without being caused by necrotic otitis media 

Ultimately, in most of the reported cases the annular ligament and 
the membrane of the round window were at least partially inflamed 
or necrotic, and there was severe inflammation m the area of the window 
This indicates that in the reported cases there was perhaps a secondary 
diffuse serous lab)'rinthitis, in contradistinction to this case, in which, 
on the left side, induced serous, labyrinthitis was discovered The 
question is whether the annular ligament and the membrane of the 
round window, which at autopsy were found to be normal (fig 3), 
had ever been inflamed during the long course of the illness This 
cannot be answered, howevei, if they had been inflamed, evidence had 
completely disappeared at the time of autopsy 

The symptoms of induced diffuse serous labyrinthitis consist of 
dizziness and nystagmus to the opposite side, at least of second degree 
intensity There is no symptom of fistula Hearing and caloric and 
turning reactions are not entirely absent, or, if they are, they return 
completely or partially after the labyrinthitis is cleared In the pre- 
sented case the symptoms were different There was, immediately 
following the paracentesis, bilateral diminution of hearing, which within 
four days increased to complete deafness on both sides Labyrinthine 
symptoms — dizziness and spontaneous nystagmus — were absent, and 
the caloric reaction was diminished on both sides but was not absent 
This elicitation of the caloric reaction suggested the diagnosis of serous 
labyrinthitis, because in purulent labyrinthitis the caloric reaction cannot 
be elicited This diagnosis was confirmed by the microscopic examina- 
tion- - -Eoi" this reason the presented case proves the following points 

1 Acute deafness in scarlatina may be caused by bilateral otitis 
media plus bilater3^ diffuse serous labyrinthitis 

2 The otitis meo^^^ which causes the serous lab 3 '^rinthitis may be 

common acute otitis ’’’ot be necrotic otitis 

3 The serous labp^^^thitis which causes the deafness may be an 
induced labyrinthitis, f, e , labyrinthitis caused by the passage of toxins 
through the intact winj^'^''^® 

4 In cases of indilfeed serous labyrinthitis;" the cochlear nerve is 

normal l(on section, the hematoxylin-eosm and Van Gieson 

stains), and-lthe spiral ganglion is almost normal 

5 An indfflced serous f^byrmthitis may cause deafness but may fail 
to produce spontaneous iL^bynnthme symptoms 
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The fact that serous labyrinthitis eventually causes complete deaf- 
ness was emphasized by Herzog, who asserted that even inflamma- 
tory changes of the endolymph not associated with destruction of the 
sensorial epithelium may cause complete and acute deafness Herzog’s 
observation was confirmed by Ruttin, Neumann and others, but it was 
added that in these instances the acute deafness is associated with acute 
labyrinthine symptoms and that the complete deafness is usually transi- 
tory In the presented case there were no acute labyrinthine symptoms 
This IS unusual, but it is conceivable The inflamed endolymph m serous 
labyrinthitis exerts various kinds of influence on the sensorial cells (a) a 
mechanical influence, due to pressure on the sensorial cells, (b) a toxic 
influence, due to toxins within the endolymph, and, perhaps, (c) a chem- 
ical influence, due to increased content of proteins m the endolymph It 
cannot be predicted to which degree these factors will damage the sen- 
sonal organs in an individual case, or which sensorial organs they will 
injure more and which they will injure less This may be the reason for 
the variability of clinical symptoms in serous labyrinthitis 

The question whether hearing in cases of serous labyrinthitis must 
necessarily be restored is related to the concept of serous labyrinthitis 
m general There is by no means unanimity on this concept Some 
otologists consider serous labyrinthitis a morbid entity, others regard 
It simply as the prodromal stage of a purulent infection Personally, 
m agreement with a great many otologists, I have always considered 
serous labyrinthitis (like serous meningitis) a morbid entity which, 
even after prolonged duration, does not necessarily change into purulent 
labyrinthitis This takes well into consideration the fact that purulent 
labyrinthitis eventually may set in, producing a serous exudate How- 
ever, in such instances the patient is severely ill, the meninges are 
very soon involved and the change from serous to purulent exudate 
IS rapid The presented case proves the accuracy of this view The 
child lived for more than five weeks after the onset of deafness Never- 
theless, the labyrinthitis was serous and not purulent, although there 
had been enough time for a change to occur from seious to purulent 
exudate and although no sulfonamide drugs or antibiotics were given 

The concept of serous labyrinthitis as a morbid entity does not 
imply that there must invariably be a restoration of hearing I believe, 
rather, that the serous labyrinthitis per se may cause not only transi- 
tory but permanent deafness, although partial, and occasionally complete, 
restoration of hearing is more frequent In this case hearing was not 
restored during the five and one-half weeks of illness before the child 
died The question is whether hearing would have been restored had 

16 Herzog, M Labyrintheiterung und Gehoer, Munich, J F Lehmann 
1 ^ 
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the child lived The answer is purely speculative The facts that 
within a period of more than five weeks only moderate atrophy of the 
ganglion of the basilar portion had developed and that during this 
period nothing occurred to indicate an organization of the exudate 
render it likely that hearing would have been restored, though probably 
not to a normal extent In fact, this is what frequently happens in 
cases of survival 

CONCLUSIONS 

1 In serous labyrinthitis the exudate is carried away from the 
internal ear — at least to a great extent — by phagoc 3 d:es 

2 In serous labyrinthitis resorption of inflammatory products takes 
place in the endolymphatic duct 

3 In scarlet fever serous labyrinthitis ma> occur without being 
caused b)'’ necrotic otitis media 

4 Acute deafness in scarlatina may be caused by bilateral otitis 
media plus bilateral diffuse serous labyrinthitis 

5 The serous labyrinthitis may be an induced labyrinthitis, i e , 
labyrinthitis caused by the passage of toxins through the intact windows 

6 An induced serous labyrinthitis may cause deafness but may fail 
to produce spontaneous labyrinthine symptoms 

7 Serous labyrinthitis per se may cause not only transitory deaf- 
ness but also permanent diminution of hearing 

670 Clinton Avenue 



UNILATERAL PARALYSIS OF THE LARYNX 


W C CALLAGHAN, MD 
GREENSBURG, IND 

T his article IS an attempt to correlate the material published since 
1913 on the subject of unilateral paralysis of the larynx The 
observation of 3 cases of unilateral laryngeal paralysis within one month, 
in all 3 of which the left cord was involved and the etiologic factors were 
different, suggested a survey of the literature on this subject, which, on 
investigation, proved to be voluminous but widely scattered The 
following paragraphs attempt to bring together the pertinent facts 
discovered 

There are five types of larjmgeal paralysis (1) congenital, (2) 
central, (3) peripheral, (4) myopathic and (5) psychogenic The con- 
genital type which is present at birth, is rare and is bilateral The central 
type, which is comparatively rare, is divided into the cortical and 
bulbar subgroups Paralysis of cortical type is very rare, and, since 
the center for the larynx in the cortex is bilateral, a bilateral lesion in 
this area would be necessaiy to produce a paralysis of the larynx and 
the paralysis would be bilateral The second form of central paralysis 
is that due to pathologic changes of the bulbar region and the jugular 
foramen The peripheral type may be produced by any lesion affecting 
the vagus nerve down to and including the recurrent nerve , the 
myopathic and psychogenic types are self explanatory It is with the 
bulbar and peripheral types that this paper is concerned 

Unilateral paralysis of the recurrent laryngeal nerve is not uncom- 
mon , unilateral paralysis of the larynx due to involvement of the medulla 
or jugular foramen is rare Hall ^ m 163 cases found that only 10 
were due to a lesion of the medulla or associated cranial nerves 
Thomson, cited by New,^ found that in a series of 360 cases there was 
only 1 attributable to this cause, and this case was due to an extra- 
cranial growth involving the vagus close to its exit from the foramen 

Read before the Philadelphia Laryngological Society, April 4, 1949 
1 Hall, H D , Ferrier, D , and Permawan, W , in discussion on the Etiology 
of Unilateral Paralysis of the Recurrent Laryngeal Nerve, Proc Roy Soc Med 
6 139, 1913 

2 New, G B , and Childrey, J H Paralysis of Vocal Cords Study of 
Seventeen Medical Cases, Arch Otolaryng 16 143 (Aug) 
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Guder and Dufour,® m a series of 63 cases, found none that could be 
called bulbar in nature 

The etiologic factors involved m the production of laryngeal paralysis 
may be grouped into four major divisions (1) the nervous system, (2) 
diseases of the respiratory tract, (3) circulatory diseases, (4) diseases 
of the adjacent areas (Lederer) * This classification is much like that 
of Hall,^ who listed ten neurogenic causes and fifteen that are not neuro- 
genic but cause pathologic conditions of the recurrent nerves Lederer 
listed sixteen causes due to primary disease of the nervous system 

These may be considered in more detail The nervous system 
affords numerous variations as, for instance, trauma due to accidents and 
injuries with dangerous weapons, the effects of which may be direct or 
indirect, neuritis, both exogenous and endogenous — the former caused 
by hair dyes, drugs, etc , and the latter by scarlet fever, influenza, 
malaria, typhoid, syphilis and the like General nervous system disorders 
include progressive bulbar palsy, tumor of the brain, multiple sclerosis, 
syringomyelia, tabes, dementia paralytica, central nervous system syphilis, 
bulbar poliomyelitis, hemorrhage of the brain and the bulb with softening 
of nervous tissue, and sympathetic nervous system dysfunction 

The diseases of the respiratory tract include tumors of the lung and 
tuberculosis of the apex of the lung causing a thickened pleura, enlarged 
lymph nodes of the bronchial tree and mediastinal tumors 

The circulatory conditions most frequently observed are enlarged 
heart causing a dilated ventricle or left auricle to press on one of the 
recurrent nerves, aneurysm of the aorta, pericarditis mitral stenosis and 
pericardial adhesions 

Diseases of the adjacent areas consist of tumors of the neck — retro- 
sternal and intrathoracic thyroid, and malignant and benign tumors of 
the thyroid gland — and Hodgkin's disease While thyroid surgery 
cannot be classed as a disease, mjur}'- of the recurrent nerves during an 
operation on the gland is one of the mam factors in paralysis of the 
larynx 

Clerf ® has stated “Paralysis of vocal cord is rarely caused by disease 
of the lar)mx The causes must be found within the thoracic cage and 
mediastinum, neck or cranial cavity ” Even after the most careful study 
a great many of these cases remain undiagnosed as far as the etiologic 
agent is concerned 

3 Guder and Dufour, cited by Permawan, in discussion on the Etiology of 
Unilateral Paralysis of the Recurrent Laryngeal Nerve, Proc Roy Soc Med 
6 152, 1913 

4 Lederer, F Diseases of the Ear, Nose and Throat Principles and Prac- 
tice of Otorhinolaryngologj’-, ed 5, Philadelphia, F A Davis Company, 1946, 
p 751 

5 Clerf, L H Paralysis of the Larynx, J Michigan M Soc 46 441 
(April) 1947 
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The left recurrent nerve is the one most frequently involved in uni- 
lateral paralysis in the ratio of about 4 to 1 because of its peculiar 
anatomy Hall ® stated that “if malignant disease of the esophagus be 
excluded, it may be baldly stated that the right recurrent nerve is 
hardly ever paralysed as a result of pressuie in the mediastinum ” 

In summar} of the etiologic agents causing this condition, it is 
probable that hemorrhage of the bulb is the commonest cause of the 
bulbar type of lesion , carcinoma of tbe upper third of the esophagus the 
cause of a lesion in the hypopharynx and aneurysm of the aorta the com- 
monest cause of a lesion in the lower part of the neck, with surgical 
injury to the recurrent nerve in the neck following closely 

With the foregoing etiologic factors in mind, it is evident that any 
one or all three of the functions of the larynx will be affected in paralysis 
of the organ — respiration, phonation and deglutition 

According to New,^ in unilateral paralysis due to injury to the 
recurrent nen^e the affected cord is in the median or paramedian position 
The cord is bowed, relaxed and lower than its fellow If the paralysis is 
due to injuri of the recurrent nerve only, the paralyzed cord is found in 
the median position, but if it is due to injury of the vagus nerve the cord 
(injury at the jugular foramen) is found in tlie cadaveric position The 
symptoms vary with the type of paralysis and the extent In unilateral 
lesions the voice is seldom impaired, the only alteration being a quality 
of coarseness which becomes more pronounced after prolonged use 
There is usually no dyspnea unless the patient exerts himself more than 
normal, there being enough opening of the glottic chink for normal 
respiration According to Semon’s Law, the abductor muscles are first 
affected and the cord lies m the median position Then comes a 
degeneration of the adductor muscles, and the cord recedes to the para- 
median position when both sets of muscles are incapacitated The 
normal cord attempts to cross the midline on phonation This is con- 
sidered an attempt of the physiologic sensibility of the larynx to com- 
pensate for the injured cord 

The prognosis of paralysis of the larynx is variable Mulligan ® 
has stated that in patients with unilateral paralysis following thyroid- 
ectomy the voice definitely improved m six weeks but after prolonged 
use of the voice only a whisper could be elicited Complete recovery 
was seen in only 1 case New and Childrey " stated that a cord fixed 
medianly may recover completely but will remain fixed medianly and a 

6 Hall, Ferner and Permawan.i p 142 

7 New, G B , and Chddrey, J H Paralysis of Vocal Cords Study of 
Two Hundred and Seventeen Medical Cases, Arch Otolaryng 16 145 (Aug ) 1932 

8 Mulligan, E J Prognosis of Laryngeal Paralysis Following Thyroidec- 
tomy, Arch Otolaryng 35 732 (May) 1942 

9 New and Childrey, ^ p 155 
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cord in the cadaveric position may recover but in a few months will 
swing to the median position New found that position of the cords 
had some relation to the time of recovery With a cord in the midline 
the recovery time averaged seA^enteen months, whereas with the cord in 
the cadaveric position the recover)' time was only ten and one-half 
months Smith, Lambert and Wallace, writing in the Edinbiogh Medi- 
cal Journal , took issue with New and Childrey on the position of the 
cord In the majority of their cases the cord was in the cadaveric 
position, and thej' felt that it is difficult to conceive that a concurrent 
superior laryngeal paralysis is always present to account for this, as New 
and Childrey have postulated They also stated that the commonest 
causes of paralysis of the recurrent nerve in their cases were aneurysm 
of the aorta and mediastinal tumors, and they felt that Childrey and New 
were too optimistic regarding the ultimate outcome m these cases 
Suehs analyzed the records of 270 cases of laryngeal paralysis over 
a period of eighteen years and concluded that carcinoma was the com- 
monest cause of the unilateral type, that surgical procedures m the 
thyroid gland were the most frequent cause of the bilateral type anH 
that, whatever the cause, the prospect of recovery is poor at best but 
increases somewhat if the etiologic agent can be discovered 

Imperatori and Burger have thoroughly covered the subject of the 
associated paral> ses of the larynx Imperatori mentioned three 
variations of the Avellis svndrome He stated that the original syndrome 
of Aa'cUis consisted of the following conditions (1) paralysis of the 
vocal cord and soft palate and partial paralysis of the constrictor 
muscles of the pharynx and esophagus, (2) loss of pain and temperature 
sense of the contralateral side of the body below the interauncular line 
with retention of all other somatic sensibilities, and (3) endarteritis 
In describing the variations of the syndrome, he mentioned that of 
Schmidt, in which to the already described dysfunctions there is added 
a lower motor neuron paralysis of the sternomastoid and trapezius 
muscles In addition to these findings of Avellis and Schmidt, if 
paralysis and atrophy of the ipsilateral side of the tongue are added, 
the result is Jackson’s syndrome If lateropulsion and loss of sensibility 
of the homolateral side of the face are added, Tapia’s sjudrome is 
present 


10 Smith, A B , Lambert, V F, and Wallace, H L Paralysis of the 
Recurrent Nerve Survey of Two Hundred and Thirty-Five Cases, Edinburgh 
At J 40 344 (July) 1933 

11 Suehs, O W Paralysis of the Larynx Study of Two Hundred and 
Seventy Cases, Texas State J Ated 38 665 (Alarch) 1943 

12 Imperatori, C J Sjndrome of Avellis Report of Three Cases, Arch 
Otolaryng 1 277 (Atarch) 1925 
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Burger,^® in the Semon Lecture of 1934, thoroughly discussed the 
whole subject of the associated paralyses of the vocal cord and suggested 
that a classification into four syndromes on an anatomic basis would he 
helpful in undei standing the various findings This is much like that 
cited in Lederer’s textbook 

The existence of associated paralyses of the vocal cord is of great 
importance for localization of lesions, but it is seldom that more than a 
rough distinction between a high and a low injury of the vagus and a 
distinction between an injury of the recurrent and of the vagus nerve are 
discerned In pure recurrent nerve paralysis the cord is the only 
structure affected , m lesions of the vagus nerve one may find in addition 
to paralysis of the cord, hemianesthesia of the larynx, hemiparalysis of 
the palate, acceleration of the pulse, abolition of the oculocardiac reflex 
and associated paralyses alread)'^ described 


Bm get’s Classification of Associated Paralyses 



Syndrome 

Vagus 

Nerves Involved Involvement 

I 

Bulbar nerve syndrome 

Fifth to twelfth cranial 

High 

II 

Jugular foramen syndrome 

Ninth to twelfth cranial, 
sympathetic 

High 

III 

Parapharyngeal space syndrome 

Ninth, tenth, seventh, twelfth 
cranial, sympathetic 

Low 

IV 

Vocal cord-diaphragm syndrome 

Tenth cranial, phrenic, sym 
pathetic 

Low 


It was thought originally that the various paralyses of the associated 
type were due to hemorrhage into the nucleus ambiguus m the medulla 
and into surrounding nuclei, but it was thought impossible that such a 
thing could happen without affecting other structures in the neighbor- 
hood, particularly when one takes into consideration the large extent 
of tlie ninth, tenth, eleventh and twelfth nerve nuclei 

No other class of paralysis of the bulbar nerves is so typical as that 
ot the ninth, tenth and eleventh In searching for a cause of this 
syndrome, the lateral sinus and its thrombosis come to mind as the first 
possibility , yet the literature on sinus thrombosis has never mentioned 
the three complete, according to Burger 

It is evident that it would be very easy to have trouble in the region 
of the jugular bulb Pachymeningitis of the sinus, involving the bulb , too 
tight packing of a mastoid wound after an operation on the lateral sinus , 
tumors of the parapharyngeal space, and lesions of the external and 
middle ear — all have their place in the causation of this entity 

13 Burger, H Associated Paralyses of Vocal Cord (Semon Lecture, 1933), 
1 Laryng & Qtol 49 1 (Jan) 1934 

14 Burger,i3 p 15 




610 


ARCHIVES OF OTOLARYNGOLOGY 


REPORT OF CASES 

The patients whose cases are briefly reported were all seen m the 
outpatient laryngeal clinic of the Philadelphia General Hospital 

Case 1 — A man complained of hoarseness of two years’ duration and inability 
to use his left shoulder properly On examination there was a complete paralysis 
of the left cord with slight bowing, and the cord itself was slightly off the median 
line The soft palate was not paralyzed but appeared to be lacking in sensitivity 
The left trapezius muscle showed atrophy, and there was some limitation of move- 
ment There was a mass m the left supraclavicular space 1 inch (2 5 cm ) above 
the clavicle The patient was referred to the radiology department for roent- 
genograms of the skull, chest and cervical and thoracic portions of the spine and 
from there was sent to the neurologic department for examination The following 
report was submitted by the neurologist 

"The cranial nerves are normal except for a questionable miosis of the left 
eye (anisocona) and a questionable right central seventh There is wasting of the 
left trapezius, but only a little loss of motor power The sternomastoid on the left 
IS not involved Sensory and cerebellar functions are normal There is no 
weakness of the extremities, deep tendon reflexes are normal, there is a slight 
wasting of the left triceps muscle -with no functional loss There seems to be a 
round firm mass in the left supraclavicular fossa The paralysis of the left cord 
plus the atrophy of the trapezius and tricep muscles can be explained by a local 
mass lesion The questionable Homer syndrome on the left gives rise to a question 
of a sulcus neoplasm Lack of involvement of the sternomastoid muscle and 
absence of long tract signs make a central lesion unlikely” 

Case 2 — A man, 76 years of age, complained of hoarseness and dyspnea on 
exertion, with reduction of the voice to a whisper when he talked for any length 
of time Examination revealed paralysis of the recurrent laryngeal nerve on the 
left side, with no evidence of any other local lesion He stated that his trouble 
had started two weeks prior to coming to the hospital A roentgenogram of 
the chest showed a large saccular aneurysm involving the distal horizontal and 
upper descending portions of the aorta There were atheromatous plaques in 
the sac The trachea was displaced to the right and the left side of the diaphragm 
elevated 

Case 3 — A 26 year old woman sustained an injury to the neck in an auto- 
mobile accident on Feb 29, 1948 She was admitted to the hospital, and it was 
noted at the time of admission that she had had an injury to the larynx with 
swelling of the left arytenoid muscle and vocal cord and dysphagia A roent- 
genogram of the neck at that time did not reveal the nature of the injury to the 
larynx There was considerable edema of the whole larynx, especially the left 
side On March 11 the right side of the larynx was beginning to move better, 
but the left side was very sluggish and the ventricular band bulged into the 
interior of the larynx The edema was clearing She was dismissed from the 
hospital on March 12 with swallowing nearly normal, laryngeal edema decreased 
and hoarseness still present 

When she was seen again, one week later, the voice was still a whisper The 
left cord was completely paralyzed and just off the midline There was still some 
swelling of the ventricular bands, but the left band had receded from the interior 
of the larynx There was a definite crepitus felt along the area of the junction 
of the thyroid and cricoid cartilages, and this was the probable site of injury of 
the left recurrent nerve causing the paralysis Roentgenologic evidence of laryn- 
geal injury was unobtainable 
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SUMMARY AND CONCLUSIONS 

Some of the literature dealing with paralysis of the larynx has been 
reviewed, and 3 typical cases of unilateral laryngeal paralysis are 
reported 

Unilateral paralysis is largely a medical problem Exact diagnosis of 
the cause of paralysis is not made in 20 per cent of the cases The 
therapy of this condition is unsatisfactory, it should be directed toward 
correction of the lesion causing the paralysis if it can be found The 
prognosis is poor at best but is improved somewhat if the etiologic agent 
is known and proper treatment can be instituted 

Union Trust Building 



IDIOPATHIC PARALYSIS OF THE VOCAL CORD 

Fixation of the Vocal Cord Without Anatomic Lesion 

EMIL GLAS, MD, D OL * 

NEW YORK 

U NILATERAL paralysis of the vocal cord producing hoarseness 
and occasionally narrowing of the glottis is frequently seen by 
the laryngologist In most patients with this condition the inferior 
laryngeal branch of the vagus nerve has been injured by an organic 
lesion The left inferior laryngeal (recurrent laryngeal) nerve is more 
frequently affected than the right because of its greater anatomic com- 
plications Thus, as it courses about the arch of the aorta, the recurrent 
lar3mgeal nerve becomes susceptible to pressure from an aortic aneurysm 
in varying degrees Consequenly, a harsh, strident or hoarse voice as 
an early symptom of such a lesion brings the patient to the attention 
of the laryngologist, who readily recognizes the mediastinal significance 
of the paretic left cord One may then complete the diagnosis by looking 
for a tracheal tug, abnormal surface pulsation near the sternum and 
roentgenographic and fluoroscopic evidence of increased aortic width 
Other causes of paralysis of the vocal cord are well known Pres- 
sure exerted by enlargement of the thyroid gland, diseased lymph nodes, 
mediastinal growths, pleurisy, tumors of the esophagus, mitral stenosis 
or apical infiltration is not infrequently the cause of paresis of a vocal 
cord Surgical injury, as in thyroidectomy, has too often resulted in 
permanent damage to the inferior laryngeal nerves In some cases a 
form of toxic neuritis, due to various toxic agents, such as lead, alcohol, 
arsenic or atropine, has been observed However, I wish to emphasize 
here an important differential diagnosis that of arthritis or peri- 
chondritis of the thyroarytenoid articulation, which not infrequently 
goes unnoticed during indirect laryngoscopy and which results in a 
wasteful search for a deeper pathologic condition to explain the partial 
or complete immobilization of the cord 

The subject of this paper is the idiopathic paralysis of a vocal cord 
This form of paralysis is called idiopathic when the nerve per se is 
involved, uninfluenced by pressure from without It is assumed that 
the involvement is a neuritis which affects all the fibers of the inferior 
lar3mgeal nerve, immobilizii^g the vocal cord in the medial position 

’•'Formerly Professor of Rhinolaryngology, University of Vienna, now at 
New York Post-Graduate Hospita!! 
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between maximum abduction and adduction, the so-called cadaveric 
position I saw 5 such cases with complete immobilization of the vocal 
cord, and, by coincidence, all on the fight side 

The clinical records of the patients were surprisingly alike The 
patient quite suddenly noted a change in the quality of the voice, accom- 
panied with abnormally quick vocal fatigue On examination, the char- 
acteristic cadaveric position of the cord was manifest despite the absence 
of any endolaryngeal lesion or pathologic condition of the neck or chest 
But what was found m all these cases— and this sign has not been 
reported previously m the literature on the subject — was a slight pain 
which was produced on pressure between the trachea and the esophagus, 
that IS, along the pathway of the inferior laryngeal nerve This response 
to pressure by an inflamed nerve is, m my estimation, the pathognomonic 
sign of this disease 

Some interesting conclusions can be drawn from this clinical picture 
The Semon-Rosenbach law states that slowly produced injury to the 
inferior laryngeal nerve will afifect the abductor fibers primarily and 
the adductor fibers secondarily Thus, for example, when a slowly 
developing aortic aneurysm starts to press on a recurrent laryngeal 
nerve, in the early stages the glottis closes normally but the left vocal 
cord abducts poorly Later, when the adductor fibers are injured by the 
persistent and increasing pressure, adduction as well as abduction is 
impaired Finally, with continued insult, the cord assumes the “cada- 
veric” fixed position midway between maximum abduction and adduction 
and IS then considered totally paralyzed Many explanations have been 
offered for the Semon phenomenon, the most probable being that the 
abductor fibers are weaker and respond more readily to abuse than the 
sturdier adductor fibers 

This clinical course has been observed regularly and accepted uni- 
versally The progressively developing paralysis has been noted innum- 
erable times m cases of advancing pressure on the inferior laryngeal 
nerves But in the present cases there was a characteristic difference 
m that the damage seemed to attack every fiber of the nerve simul- 
taneously, abductors and adductors, producing a “cadaveric” cord from 
the very onset Thus, Semon’s law did not operate in the present cases 
of neuritis of the inferior laryngeal nerve, the condition resulting in 
idiopathic” paralysis of the vocal cord The prognosis was uniformly 
good The patients recovered completely with no apparent deviation 
from normal of the movements of the cord 

A perusal of the literature discloses several reports of idiopathic 
paralysis of the vocal cord Ellis and associates,^ explained the lesion 

^ Ellis, M , Cntchley, M , and Davis, E D D Discussion on Idiopathic 

^current Laryngeal Nerve Palsies, Proc Roy Soc Med 39 364 (May) 1946 
J Laryng & Qtol 61 286 (May) 1946 
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on the basis of glandular dyscrasia and allergy, Goldsmith - reported 
a case of paralysis of the posterior cricoarytenoid muscle on a toxic 
basis following the administration of tetanus antitoxin , other writers “ 
have noted paralysis following serum reactions, vitamin deficiencies 
(beriberi) or lead poisoning In the discussion following the lecture 
of Ellis, Cntchley and Davis on this subject at the Royal Society of 
Medicine, in London, Layton ^ reported a case of a paretic vocal cord 
in which the diagnosis had been “idiopathic paralysis,” whereupon he 
had assumed that the vocal cord did not move because of ankylosis of 
the correlated cricoarytenoid articulation Layton failed to describe the 
complete clinical picture of his case, but he erred if he intended to convey 
the impression that all idiopathic paralyses are the result of an ankylosed 
joint 

As mentioned previously, the immobilized cord in cricoarytenoid 
arthritis or perichondritis may readily be diagnosed by endolaryngeal 
inspection after one or several careful studies This type of pathologic 
process differs completely from that of “idiopathic paralysis ” If there 
is no difference between the right and the left cricoarytenoid area, the 
joint IS not affected and the lesion lies definitely in the substance of the 
inferior laryngeal nerve Finally, Layton offered a grave prognosis in 
these cases of paralysis on the mistaken premise that pathologic changes 
in the cricoarytenoid joint were responsible It is known that the out- 
look IS quite favorable in true cases of idiopathic paralysis 

1 was frankly puzzled by the coincidence that in all 5 cases of idio- 
pathic paralysis of the vocal cord the right cord was affected, and I 
can only offer some possibly explanatory observations (apart from 
that of the left larjmgeal nerve’s being better covered by the surround- 
ing tissues) One patient presented lateral pharyngitis, decidedly more 
acute on the right side and accompanied with catarrh of the right 
eustachian tube, which may have indicated neuritis by propinquity of 
the right inferior laryngeal nerve Another patient exhibited a pro- 
nounced difference in the degree of laryngotracheitis, the paresis of the 
right vocal cord coinciding with the far greater inflammation of the 
right side of the larynx and trachea Incidentally, this patient had 
periostitis of the right side of the mandible shortly after the paretic 
right cord resumed normal function A third patient, a dentist, who 

2 Goldsmith, P G A Consideration of the Medical and Surgical Problems 
Involved in Lesions Affecting the Recurrent Laryngeal Nerve, Tr Am Laryng, 
Rhin & Otol Soc 50 123, 1946 

3 Alcantara, V C , and de Ocampo, G The Larynx in Infantile Beriberi, 
Arch Otolaryng 30 389 (Sept) 1939 

4 Layton, T B , in discussion on Ellis, Cntchley and Davis i 
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was acutely allergic to procaine, had two attacks of idiopathic paralysis 
several years apart In his case local care was supplemented by the use 
of antihistaminic drugs 

The history of the fourth patient is especially interesting This man 
came under my observation after thorough examination at a laryn- 
gologic hospital, where he underwent many investigative procedures 
and was warned about the probability of an esophageal growth My 
examination, including endoscopic and roentgenographic studies, indi- 
cated nothing pathologic The patient responded rather promptly, 
within several weeks, to antineuritc medication combined with faradic 
stimulation, which w^as used in all the cases 

I have used the faradic method with much satisfaction External 
electrodes are placed along the course of the recurrent laryngeal nerve, 
that IS, m the zone between the pathways of the esophagus and trachea , 
internal electrodes are placed in the endolarynx This is the method 
of choice, one which has afforded me palpable evidence of its efficacy 
as repeated laryngeal inspection indicated progressive improvement of 
the movements of the cords until complete cure was achieved At the 
beginning improvement was very slow, but after a number of treatments 
a slight twitch of the cord indicated a definite turn for the better The 
course of improvement was especially noticeable when I added the 
endolaryngeal electrodes to my equipment for faradic stimulation 

The fifth patient, the wife of a physician, came to me with total 
idiopathic paralysis of the right vocal cord Her case was complicated 
by personal anxieties and shocks, which contributed to repeated relapses 
after satisfactory responses to the faradic treatment At that, she 
responded remarkably to endolaryngeal treatment and obtained a strong 
voice after daily treatments When she was discharged, the right cord 
moved normally in complete symmetry with the movements of the unaf- 
fected left cord 

In conclusion, the purpose of this paper is to focus the attention of 
the laryngologist on the occasional presence of “idiopathic paralyses” 
of the vocal cords When both cricoarytenoid areas are normal, and 
when investigations of the neck and chest fail to explain a “cadaveric” 
cord, the laryngologist would do well to look for the pathognomonic 
tenderness on pressure deep in the neck m the area between the trachea 
and the esophagus This sign alone will clarify the diagnosis and 
eliminate wasteful investigations Fortunately, too, patients with this 
condition will respond to persistent treatment 

101 East Seventy-Fourth Street 



HYDROGEN ION CONCENTRATION OF NASAL SECRETION 
IN SITU IN NEWBORN INFANTS 


NOAH D FABRICANT, MD 

AND 

M A PERLSTEIN, MD 

CHICAGO 

I N PREVIOUS communications^ we reported that (1) the pvi of 
nasal secretion in situ in clinically normal nasal passages of infants 
and children was found to range within the levels of 5 0 to 6 7, indicating 
a slightly acid state of secretion, and that (2) during the act of crying 
and hyperventilating the establishment of an alkaline nasal p-a was a 
dominant finding in infants and r^ery 3'^oung children 

In the present investigation, an unusual opportunity to study the pn 
of nasal secretion in situ in a group of 13 newborn infants, ranging 
from 2 to 8 days m age, was provided by the nurseiy of a metropolitan 
hospital The subjects were 7 male and 6 female infants Although all 
13 newborn infants had normal mtranasal structures, 1 of the group 
had cerebral edema and another an occipital encephalocele All the 
children were born by the vaginal route of healthy mothers, except for 
1, who was delivered by cesarean section of an eclamptic mother 

The technical aspects of the determination of the pu of the nasal secre- 
tions in the newborn infants were earned out under aseptic conditions 
by the adult participants — physicians, nurses and a technician A spe- 
cially constructed silver-silver chloride glass electrode, designed for 
study of the nasal reaction in newborn infants and produced according 
to specifications furnished to the manufacturer, was employed in con- 
junction with the Coleman electrometer Because of the inherent difficulty 
of undertaking pn readings on the nasal secretions of newborn infants 
over prolonged periods of time, three consecutive readings were taken 
at one-half minute inteivals 

1 Fabncant, N D, and Perlstein, M A Hydrogen Ion Concentration of 
Nasal Secretion in Situ in Infants and in Children, with a Comment on pn Values 
in Pediatric Nasal Medication, Arch Otolaryng 47 765 (June) 1948, pn of 
Nasal Secretion in Situ m Infants and in Children Effect of Hyperi entilation 
and Crying, ibid 48 67 (Julj ) 1948 
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Of the 13 subjects under study, all but 1 newborn infant engaged 
m the act of crying and hyperventilating (table) The p-^ of nasal 


Data 01 ! pn of Nasal Sea cf ion in Situ joi 13 Nezvboin Infants 


Patients 

1 

2 

S 

i (with cerebral edema) 

5 

6 

7 

8 (with occipital encephalocele) 

9 

10 (born by cesarean section, 
mother eclamptic) 

11 

12 

13 


Age, 

Days 

Sex 

Weight at 
Birth 

8 

F 

G lb 10 oz 

4 

M 

OVilb 

G 

M 

61b 14% oz 

2 

M 

71b 13 oz 

2 

M 

6 lb 15% oz 

7 

F 

61b 7oz 

0 

F 

7 lb 13% oz 

G 

F 

8 lb 3 oz 

0 

F 

71b 2oz 

S 

M 

71b 

5 

F 

7 lb % oz 

7 

M 

101b 

6 

M 

81b 


Pu of 
Nasal 


Secretion 

600 

6 25 

610 

Comment 

70 

While cr j ing, 

72 

71 

hjper^ entilating 

71 

While crying, 

70 

70 

hyperventilating 

71 

While crying. 

70 

71 

hyperventilating 

68 

While crying. 

71 

72 

hyperventilating 

67 

While crying, 

67 

69 

hyperventilating 

7 1 

While crying. 

69 

72 

hyperventilating 

72 

While crying. 

72 

72 

hyperventilating 

70 

While crying, 
hyperventilating 

69 

69 

69 

While crying. 

67 

6,8 

hyperventilating 

69 

While crying. 

68 

67 

hyperventilating 

70 

While crying. 

68 

70 

hyperventilating 

67 

While crying. 

68 

70 

hyperventilating 


secretion in situ for this single noncrying exception was found to range 
from 6 00 to 6 25 For the 12 newborn infants who cried the pn of 
the nasal secretion was found to range from 6 7 to 7 2 

185 North Wabash Avenue (1) 


OSTEOMA OF THE FRONTAL SINUS 


COLONEL A J VADALA 

AND 

lieutenant COLONEL KENNETH SOMERS 

MEDICAL CORPS, UNITED STATES ARMY 

I T IS not the purpose of this paper to present a comprehensive 
report on osteoma of the frontal sinuses, as most of the facts now 
known about this condition can readily be found in such excellent 
recent articles as those of Teed and Dowling ^ We also direct 
attention to the article by Handousa ® because of its many clearcut 
illustrations, roentgenograms and succinct case reports The article 
by Cushing,^ although dealing primarily with orbitoethmoidal osteomas 
and their complications, had considerable influence on the subsequent 
surgical approach to osteomas of the frontal sinuses with intracranial 
complications Conley’s ® paper is of interest because it was the first 
to call attention to the repair of cranial defects by tantalum implants 
following surgical removal of osteomas of the frontal sinus 

An estimation of the relative frequency of osteoma of the frontal 
sinus might be deduced from the number of cases reported by differ- 
ent authors (table), or from the number of articles appearing m the 
medical literature on this subject While osteoma of the frontal sinus 
appears to be more frequently encountered now than formerly, still, 
so far as the individual practitioner is concerned, it must be consid- 
ered uncommon For the surgeon who is to perform the operation in 
his own case the condition becomes rare, for a considerable number 
of the patients seen require no surgical intervention 

From the Eye, Ear, Nose and Throat Section, Fitzsimons General Hospital, 
Denver 

1 Teed, W R Primary Osteoma of the Frontal Sinus, Arch Otolaryng 
33 255-292 (Feb ) 1941 

2 Dowling, J R Osteoma of the Frontal Sinus, Arch Otolaryng 41 99-108 
(Feb) 1945 

3 Handousa, A S Nasal Osteomata, J Laryng & Otol 55 197-211 
(April) 1940 

4 Cushing, H Experiences with Orbital Ethmoidal Osteomata Having 
Intracranial Complications, with Report of Four Cases, Surg, Gynec & Obst 
44 721-742 (June) 1927 

5 Conley, J J Removal of a Frontal Osteoma and Correction of the Defect 
with a Tantalum Implant, Arch Otolaryng 40 295-298 (Oct) 1944 
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In 1941 Teed^ collected 321 cases from the literature His bibli- 
ography covers the references and citations, and of these, approxi- 
mately one third of the originals were recorded in English Since 
1941 we have found 20 articles in the literature dealing exclusively 
with this subject, of which 10 are in English Teed^ stated that it 
was nearly one hundred and fifty years from the time of the recording 
of the first case of osteoma m the medical literature, by Veiga in 1586, 
until the next case was recorded, by Valhsnieri m 1733 From 1926 
through 1935 there was an average of more than one author per year 
who not only reported 1 or more cases but made an attempt to collect 
or estimate the total number of cases that had been reported in the 


Frequency of Occurrence of Osteoma of Frontal Stilus 




No of 
Cases In 

Period 

of 

No of 
Cases of 

Author 

Institution 

Series 

Investigation Osteoma 

Andrews 

New York Eye and Ear In 
firmary. New York Ophthal 
mologlcal and Aural Institute 
and Manhattan Eye, Ear and 
Throat Hospital 

429,000 

Up to 1S87 

3 

Faulkner 

Manhattan Eye, Ear and Throftt 
Hospital 

? 

1904 1924 

3 

Teedi 

St Josephs Mercy Hospitak 
Ann Arbor, Mich 

48,000 

1918 1939 

2 

Handousa » 

Kasr El Amy Hospital, Cairo, 
Egypt 

San Francisco Practice 

840,000 

1933 1940 

13 

Childrey « 

Patients gnen 
roentgenograms 
of sinues 3,510 

1939 

10 

Dowling = 

United States Army General 
Hospital 

Ear, nose and 
throat patients 
7,129 

1942 1945 

5 


literature up to the time of his own article In spite of the frequent 
reports, no author had reported as many as 4 of his own cases until 
Carmody ® did so in 1935 It would seem that Carmody’s ® article 
may be taken as a point of departure m the literature, for since its 
appearance there have been reported 30 cases by Sattler ^ (1938), 9 cases 
by Childrey® (1939), 13 cases by Handousa® (1940) and 5 cases by 
Dowling 2 (1945) The cases reported by Sattler ’’ and Childrey ® 
were based on reviews of roentgenologic films, and those by Handousa ® 
were collected from reviews of hospital records 

6 Carmody, T E Osteoma of the Nasal Accessory Sinuses, Ann Otol , 
Rhm & Laryng 44 626-643 (Sept ) 1935 

7 Sattler, A Osteome der Stirnhohlen, Ztschr f Hals-, Nasen- u Ohrenh 
43 464-479, 1938 

8 Childrey, J H Osteoma of the Sinuses, the Frontal and the Sphenoid 
Bone Report of Fifteen Cases, Arch Otolaryng 30 63-72 (July) 1939 
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We believe that many ot the smaller osteomas are not reported 
We have seen 6 cases of osteoma of the frontal sinus at this hospital 
in the past six months while on the eye, ear, nose and throat service 
Of these 6 osteomas, 3 were small and asymptomatic Two of the 
patients with the smaller osteomas were told to report back m eight 
months The patient with the smallest osteoma, which was about 1 cm 
in diameter, was under treatment for bilateral chronic suppurative 
maxillary sinusitis We had roentgenograms of the sinuses of this 
patient over a period of sixteen years, and during that time the oste- 
oma had shown no variation in size or shape No further comment 
will he made on the cases of the 3 smaller osteomas, but we shall report 
the others later We shall also report a case in which operation had 
been performed for osteoma of the left frontal sinus at another institu- 
tion nine years previousl)'^ and m which we operated for obstruction 
of the left nasofrontal duct The last case is interesting from the 
standpoint of the late lesults which ma}^ follow removal of osteoma of 
the frontal sinus 

The cause of osteoma is unknown, but of the various theories 
advanced, that of a new growth from an embryonal periosteal rest 
would appear to us to be the most acceptable The number of cases 
associated with trauma has been sufficientlj'^ large that many authors 
have concluded that trauma may at least be a factor in stimulating 
rapidity of growth Whether suppuiation is significant in initiating 
or stimulating the giowth is an unanswered question, but a fair per- 
centage of osteomas are associated with suppuration It is not known 
whether the purulent discharge is a primary, secondar}'^ or incidental 
factor 

The relative frequency of occurrence of osteomas as compared with 
that of other benign tumors of the nose and paranasal sinuses was 
given by Eggston and Wolff® as 50 per cent of the total This is a 
higher estimate than that given by most authors It is not uncommon 
for the frontal and ethmoid sinuses to be involved with the same 
osteoma concurrently Ersner and Saltzman reported a case with 
simultaneous involvement of all the sinuses and cited Pfeiffer and 
Weingarten as each having reported a similai case The patient of 
Ersner and Saltzman had an osteoma involving the right frontal 
sinus the ethmoid labyrinth, the sphenoid sinus and the right maxil- 
lary sinus, the tumor weighed 70 Gm Planley reported three sep- 

9 Eggston, A A , and Wolff, D Histopathology of the Ear, Nose and 
Throat, Baltimore, Williams & Wilkins Company, 1947, p 750 

10 Ersner, M S , and Saltzman, M Osteoma of the Sinuses, Laryngoscope 
48 29-37 (Jan ) 1938 

11 Hanley, I S Unusual Case of Osteoma of the Nasal Accessory Sinuses, 
Laryngoscope 54 235-237 (May) 1944 
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arate osteomas occurring at the same time m their patient, one being in 
each fiontal sinus and one m the ethmoid sinus 

The frequency of complications m the 321 cases collected by Teed ^ 
was roughly as follows mucocele, 12 per cent, pyocele, 10 per cent, 
brain abscess, 3 per cent, and pneumatocele, 2 5 per cent In 1 case 
meningitis was a complication, and in 1 cerebrospinal rhmorrhea 
A few cases have been reported m which the osteoma grew back and 
deeply invaded the brain substance Campbell and Gottschalk 
reported such a case m which a mucocele had extended into the lateial 
ventricle 

The relative frequency of occurrence of osteoma of the frontal sinus 
in comparison with osteoma of the other paranasal sinuses in the 458 
cases collected by Malan is as follows frontal sinus, 39 per cent , 
ethmoid sinus, 24 per cent , maxillary sinus, 9 per cent , sphenoid sinus, 
2 per cent, nasal cavity, 5 per cent, origin doubtful, 7 per cent, and 
first cavity involved uncertain, 6 per cent 

The ages were recorded m 250 cases and the sex in 265 of the 
321 cases collected by Teed ^ The distribution according to age was 
as follows first decade, 0, second decade, 25 per cent, third decade, 
37 per cent, fouith decade, 17 per cent, fifth decade, 10 per cent, 
sixth decade, 7 per cent , seventh decade, 3 per cent, and eighth decade, 
04 per cent The distribution according to sex was 65 per cent for 
males and 35 per cent for females 

Perhaps the most frequent site of attachment of the tumor is m the 
legion of the junction of the ethmoid bones and the frontal sinus, 
although almost every area m the frontal sinus has been reported as 
the site of attachment A few of the reported sites are the posterior 
plate, reported by Coates and Kiaus^^, the roof of the sinus, by 
Lang and Armour , the upper lateral wall, by Goodyear , the inter- 
frontal septum, by Teed^, the extreme upper part of the frontal plate, 

12 Campbell, E H , and Gottschalk, R B Osteoma of Frontal Sinus and 
Penetration of Lateral Ventricle, with Intermittent Pneumocephalus, JAMA 
111 239-241 (July 16) 1938 

13 Malan, E Chirurgia degli osteomi delle cavita pneumatiche penfacciah 
(contribute anatomo-clmico). Arch ital di chir 48 1-124 (Jan ) 1938 

14 Coates, G M , and Kraus, F Osteoma of Frontal Sinus, Ann Otol , Rhm 
&. Laryng 50 450-457 (June) 1941 

15 Lang, W , and Armour, D Ivory Exostosis, Growing from the Roof of 
the Frontal Sinus into the Orbital and Cranial Cavities, Removed Through an 
Osteoplastic Opening m the Cranium by Mr Donald Armour, Proc Roy Soc 
^led (Sect Ophth ) 12 16-19, 1919 

16 Goodyear, H M Osteoma of the Frontal Sinus Extending into the Orbit 
and Anterior Cerebral Fossa, Laryngoscope 35 751-753 (Oct ) 1925 
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by Johnson , the upper mesial corner of the frontal plate, by 
Proetz , the inferior mesial portion of the frontal plate, by Conley ® , 
the floor external to the nasofrontal duct, by Hastings , the floor 
involving both nasofrontal ducts, by Hanley , the nasal spine, by 
Handousa ® and the infundibulum, by Barnhill It is not uncommon 
for the surgeon to be unable to identify the site of attachment, owing 
to the extension and overgrowth of the tumor A few cases have 
been reported in which the osteoma became detached and was extruded, 
usually through the orbit, remained in situ or became a loose body 
m the sinus Jeschek reported an osteoma that dropped out of 
the nose 

The size and rate of growth vary considerably, but in general it 
can be said that the tumor is alow growing and that the rate of growth 
IS usually faster in persons of the 5 'oung age group Thomas’ patient 
had the tumor removed, and nine months later the growth was larger 
than it had been at the time of the operation Osteomas at times tend 
to recur after removal, and a case was reported in which the tumor 
was removed ten times, each time with recurrence Some osteomas 
have been followed for years with little or no appreciable change in 
size Dowling - reported an osteoma the size of a pea, Conley,® one 
the size of a goose egg, and Hagaman,'® one the size of a baseball. 
Hoover and Horrax stated that osteomas of the frontal sinus weigh- 
ing 1 pound (453 Gm ) have been described 

The symptoms, diagnosis and pathology of this condition will not 
be considered here, as discussions of these aspects are readily available 
in most articles on this tumor 

The physician, we believe, is more interested in the experience of 
others in the surgical treatment, since this is the only method of therapy, 

17 Johnson, W H Osteoma of the Frontal Sinus, Arch Otolaryng" 
38 318-323 (Oct ) 1943 

18 Proetz, A W Evaluation of the Displacement Method, with a Review of 
the Literature, Ann Otol , Rhin & Laryng 46 699-734 (Sept) 1937 

19 Hastings, H An Osteoma of the Frontal Sinus, Ann Surg 41 624 
(April) 1905 

20 Barnhill, J F Report of a Case of Large Osteoma Involving the Right 
Frontal Sinus and Uncovering the Adjacent Brain, Ann Otol , Rhin & Laryng 
27 1115-1117 (Dec ) 1918 

21 Jeschek, J Ueber das Verhalten der Stirnhohle beim Osteom, Monatsschr 
f Ohrenh 68 1107-1111 (Sept) 1934 

22 Thomas, G F Report of a Case of Osteoma of the Frontal Sinuses, Am 
J Roentgenol 5 341-343 (July) 1918 

23 Hagaman, V Osteoma of Frontal Sinus, Mississippi Doctor 20 209-211 
(Oct) 1942 

24 Hoover, W B , and Horrax, G Osteomas of the Nasal Accessory Sinuses 
with Report of a Case Illustrating the Trans-Cranial Approach to Orbital Struc- 
tures, Surg , Gynec & Obst 61 821-826 (Dec ) 1935 
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than he is m other phases of osteoma Unfortunately, surgical treat- 
ment IS probably the topic least, discussed in most papers As osteomas 
vary greatly in their attachments, position, size, configuration, bony 
consistency and secondary complications, such a discussion -would be 
most useful Carmody probably had this in mind -when he -wrote, 
“Since no one operator has had a sufficiently large number of cases 
to evaluate various methods of surgical procedure, the method must 
depend on the particular case ” 

Since Cushing’s ^ article m 1927, there seems to have been general 
agreement that in the removal of those tumors m whi^i a dural tear 
IS likely to result the best approach is from the dural side Cushing * 
-was not the first to use this approach, for it had been used in 1918 
by Lang and Armour Cushing,'* however, was the first to use a strip 
of fascia lata to cover the tear m the dura, and his article greatly popu- 
larized the intracranial approach Conley ^ repaired the torn dura by 
covering it with a segment of the frontalis muscle Coates and Kraus ** 
used bone chips over the dura to act as a nidus for bony repair of the 
posterior plate of the frontal sinus 

The incision used should be such as to give adequate exposure for 
removal of the tumor and to leave as little postoperative deformity as 
possible Although many different approaches have been used, the 
most frequent has been a curvilinear incision above, below or through 
the eyebrow, with and without extensions along the corresponding side 
of the nose, as generally used in the external radical frontoethmoidal 
sinusotomy In figure 1 we have sketched some of the other approaches 
used by different surgeons Incisions A and B can be used for the 
intracranial approach Incision C, with the long vertical extension, was 
used for insertion of a vitallium® plate to repair postoperative deformity 
Incisions C, D and E should give adequate exposure, when indicated, 
for either an osteoperiosteal flap or insertion of a metal plate to repair 
postoperative defects Incision E, wffien it could be used, would probably 
result in less visible scarring 

The tumor has usually been attacked by chiseling to free, or par- 
tially free, it from its attachment and then rocking it loose with large 
rongeur forceps Hoover and Horrax used a bone drill to free the 
osteoma partially If the tumor is cancellous at its attachment, a curet 
IS useful to clean up the residual bone after the mam part has been 
removed 

There has been a difference of opinion as to the method of dealing 
with the nasofrontal duct and with the mucosal lining of the sinus 
Johnson stated that one should not remove the lining of the sinus 
if it IS not infected He left a fenestrated no 12 catheter in the naso- 
frontal duct to promote drainage of the sinus and to prevent infection 
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of the sinus from the nose Conley,® in order to prevent infection of 
the sinus from the nose, plugged a strip of frontalis muscle into the 
nasofrontal duct and by electrodesiccation fixed it to the surrounding 
tissue Coates and Kraus packed the nasofrontal duct Dowling ^ 
stated that the duct should be left alone Regardless of the internal 
management of the sinus, many surgeons have left a dram in the 
dependent part of the sinus to dram it externally 

Dowling ^ has given a good preoperative regimen He used sulfona- 
mide drugs before and after operation Streptomycin and penicillin are 
now available when indicated 





Fig 1 — Incisions used by various authors in approach to osteoma of the frontal 
sinus A, horseshoe temporal flap, Cushing^, B, transcranial post-hair-line flap, 
Hoover and Horrax , C, curvilinear eyebrow-nasal incision with vertical exten- 
sion, Conley ® , D, eyebrow butterfly incision with vertical extension, Hagaman , 
E, eyebrow butterfly incision, Hanley “ , F, horizontal transfrontal incision, 
Dowling 2 Note that the part of the incision shown above the eyebrow in C, D 
and E would ordinarily be made through the eyebrow to reduce visibility of 
the scar 

The operative mortality rate has been estimated by various authors 
as follows Berlin, 2® in the preaseptic period, prior to 1880, as 25 per 
cent, Teed,^ m the aseptic period, from 1875 to 1941, as 3 7 per cent, 
and Dowling,^ m the period of biologicals, as less than 1 per cent Teed ^ 
listed the causes of the postoperative deaths that occurred in 7 of 189 
operative cases in the period from 1875 to 1941 The most frequent 
cause of death was meningitis 


25 Cited by Teed i 
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REPORT OF CASES 

Case 1 — ^The patient, aged 22, a soldier of Latin- American descent, had lived 
all his life in Colorado He had worked as a carpenter before joining the Army, 
four and one-half years prior to admission He had nevei been m the tropics 
He used no alcohol and smoked moderatelj’^ His previous personal history and 
family history were not significant There was no history of trauma 

He was admitted to this hospital on May 11, 1948, with the complaint of 
having had a head cold for a week and a steady headache m the left frontal area 
for the previous forty-eight hours He stated that he had not pi eviously been treated 
for any trouble of the ears, nose or throat and had never experienced any pain 



Fig 2 (case 1) — A and B, lateral and anteroposterior roentgenograms taken 
P‘'*°i‘ to operation A well demarcated area of increased density is present m the 
midline of the frontal sinuses C and D lateral and anteroposterior roentgenograms 
taken after operation 

or tenderness in the smal regions, or had prolonged headaches or any unusual 
amount of nasal or postnasal discharge Examination of the sinuses m the eye, 
ear, nose and throat clinic showed moderate wet turgescence of the nasal turbinate 
odies on both sides and pus under the left middle turbinate body Transillumma- 
tion showed darkening over the frontal area, so that an emergency roentgenogram 
of the sinuses was ordered 

roentgenogram showed a well demarcated area of increased density m 
e midline of the frontal sinuses with a lobulated appearance typical of an osteoma 
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(fig 2 A and B) The mass measured 2 3 by 3 2 cm m the widest diameters 
The lateral roentgenogram of the sinus showed pronounced thinning of the anterior 
plate of the sinuses, and the attachment of the osteoma appeared to be low on the 
posterior wall The nasal accessory sinuses were otherwise normal m appearance 
Physical examination revealed an essentially normal condition except for the 
findings mentioned The roentgenogram of the chest and the results of routine 
laboratory examinations, including serologic tests, were normal Cultures of the 
pus under the left middle turbinate body were reported as showing Staphylococcus 
aureus, hemolytic streptococci and Aerobacter aerogenes 

The patient was placed on a regimen of therapy intended to clear up the 
suppuration prior to operation The treatment consisted of vasoconstrictive nasal 



Fig 3 (case 1) — Osteoma after removal (i) thinned-out anterior plate of 
the frontal sinus, (2) osteoma, from the frontal sinus, (3) portion of mucocele, 
(4) posterior plate of left frontal sinus 

tampons, nasal suction and injections of 50,000 units of penicillin intramuscularly 
every four hours for two weeks Both maxillaiy sinuses were irrigated with an 
aqueous solution of 2,000 units of penicillin per cubic centimeter early in the 
period of hospitalization as a diagnostic measure to rule out any suppuration of 
the maxillary sinus This was done in spite of the normal transillumination and 
the roentgenographic findings The washings from both maxillary sinuses were 
clear 

The operation was performed on June 1, with the patient under anesthesia 
produced by intravenous injection of thiopental sodium The butterfly incision 
through the eyebrows, as illustrated in E of figure 1, was used for the exposure 
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It was our intention to make an osteoperiosteal flap if this proved feasible, but 
the anterior plate of the sinuses over the tumor was of eggshell thinness, so that 
after the periosteum was elevated the thin anterioi plate was chipped away The 
osteoma was in the midline, having pushed the interfrontal septum into the lateral 
part of the right frontal sinus The attachment, which was sessile and about 2 cm 
in diameter, ran fiom the region of the left nasofrontal duct up the posterior wall 
of the sinus for about 2 5 cm A mucocele was present m the lateral and superior 
portions of the left frontal sinus The greater mass of the osteoma was removed 
by chiseling around its attachment until it could be rocked free (fig 3) Piecemeal 
excision of the residual attachment was accomplished by chisel and curets The 
interfrontal septum was removed with the osteoma (fig 2 C and D) The naso- 
frontal duct was left alone The sinus was not obliterated, but the overhanging 
walls were smoothed Closure was effected with black silk sutures, and a small 
rubber catheter was sutured into the lower part of the incision on the left side 
The sinus was irrigated daily with an aqueous solution of penicillin, 2,000 units 



Fig 4 (case 1) — Postoperative appearance of the patient 


per cubic centimeter, for five days Postoperative recovery was uneventful and 
the patient was asymptomatic Two weeks after the operation he requested and 
was granted a furlough He had only a moderate amount of noticeable deformity 
(fig 4) 

Case 2 — The patient, an 18 year old white youth, reported to the eye, ear, 
nose and throat clinic on July 6, 1948, with the complaint of frontal headaches for 
the previous six months, which were present on waking in the morning and were 
usually gone by noon He stated that the headaches appeared to make his vision 
blurry” He also complained of stuffiness of the nose Examination revealed 
nothing pathologic except for moderate deviation of the septum to the right There 
was no nasal discharge At this time a roentgenogram of the paranasal sinuses 
Slowed a smooth, rounded osteoma of the interfrontal septum, measuring about 
cm at its greatest diameter, with the main mass projecting into the right frontal 
sinus (fig 5^ and B) Because there urns a possible rotary nystagmus on lateral 
gaze, neurologic consultation was requested, but no other significant neurologic 
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finding was noted Results of the physical examination and of the laboratory work 
were not significant 

A submucous resection was done on July 21, and the postoperative course was 
uneventful Because the persistent headaches were relieved only by constant use 
of tablets containing acetylsalicylic acid, acetophenetidm and codeine, it was 
thought advisable to remove the osteoma This was done on August 12 (fig 
5 C and D) 



Fig 5 (case 2) — A and B, lateral and anteroposterior roentgenograms taken 
prior to operation , C and D lateral and anteroposterior roentgenograms taken 
after operation 


The opeiation was done with the patient under anesthesia produced by thiopental 
sodium, supplemented with nitrous oxide and oxygen A horizontal frontal incision 
was made about 1 inch (2 5 cm ) above the brow line and extending about 1 inch 
to either side of the midline The periosteum was elevated, and into each frontal 
sinus a small hole was chiseled sufficiently laterally to be outside the border of the 
growth, which saddled the interfrontal septum These holes were enlarged 
superiorl}' and inferiorly in a semicircular manner so as to outline the extent of 
the tumor The septum both above and below the osteoma was chiseled through 
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down to the posterior plate of the frontal bone The interfrontal septum between 
the growth and the posterior plate was partially chiseled away The osteoma was 
grasped with a large rongeur forceps and rocked loose from its base (fig 6) 
The remains of the broad sessile attachment, which was about 1 5 cm in width 
near the roof of the right frontal sinus was curetted away The sinus was packed 
with petrolatum gauze, one end of which was left protruding from the left 
extremity of the incision wound The mucosal lining of the sinus and the naso- 
frontal ducts were not disturbed The periosteum was closed with 0 surgical gut 
U S P , and the skin, with black silk sutures 



Fig 6 (case 2) — Osteoma after removal 



Fig 7 (case 2) — Postoperative appearance of the patient 


The postoperative recovery was uneventful The patient was completely free 
from headaches and was discharged from the hospital approximately two weeks 
after the operation (fig 7) 

Case 3 — The patient, a white soldier, aged 19, m 1946 had fallen on his face 
and fractured his nose Since that time he had suffered from pain over the bridge 
of the nose and the left frontal sinus A submucous resection was performed at a 
general hospital m the early part of 1947, but this did not relieve his symptoms 
In June 1948 he was hospitalized one month because of pain over the left e}m and 
a low grade fever Treatment during this period consisted of nasal shrinkage and 
intramuscular administration of penicillin 
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At the end of the last hospitalization, he was transferred to Fitzsimons General 
Hospital on July 26 Physical examination revealed an essentially normal condition 
except for impacted molar teeth Roentgenograms showed a small osteoma, about 
2 cm in diameter, in the left frontal sinus and attached to the roof of the left orbit 
(fig 8^ and B) 

On August 27 the patient was given thiopental sodium (pentothal®) intra- 
venously, and the osteoma was removed by external sinusotomy, the regular Killian 
incision being used The tumor was attached to the roof of the left orbit by 
a broad base and to the posterior wall of the frontal sinus by a small 
pedicle The patient was given penicillin intramuscularly for five days post- 



Fig 8 (case 3) — A and B, lateral and anteroposterior roentgenograms taken 
prior to operation, C and D, postoperative roentgenograms 


operatively and made an uneventful recovery One month after the operation he 
stated that he had had no recurrence of the symptoms Figure 8 C and D show 
the postoperative roentgenograms The tumor after removal and the patient two 
weeks after the operation are shown in figures 9 and 10 

Case 4 — We did not remove an osteoma in this case, but the patient had had 
such a growth removed from the left frontal sinus nine years previously, at a large, 
well known midwestern clinic The history of the patient is interesting and instruc- 
tive He reported to the eye, ear, nose and throat clinic of Fitzsimons General 
Hospital on Aug 14, 1948, with pain, tenderness and edema over the left frontal 
sinus The left eje was bulging markedly, the lids of the same eye were swollen 
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to complete closure, except that the edematous palpebral conjunctiva of the lower 
hd was protruding about 1 cm between them throughout the length of the lower 
hd The periorbital tissues and the left side of the nose were inflamed, swollen 
and tender No pus was seen in the nose A scar from a previous Killian incision 
was visible in the left eyebrow The eyegrounds were normal 

The history, obtained from both tlie patient and other clinics, was as follows 
Sixteen years previously, in 1932, when the patient was 13 years old, he had frac- 
tured his nose in a boxing match After this fracture he had an obstructed right 
nostril and pain over the left frontal sinus In the following seven years he had 
had 7 intranasal operations, none of which had completely relieved the symptoms 
The bridge of the nose had been depressed since the second operation 
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Fig 9 (case 3) — Osteoma after removal 



Fig 10 (case 3) — Appearance two weeks after operation 


He reported to the previously mentioned clinic in October 1939 Examination 
^t that clinic revealed his nose to be filled with purulent secretion on the right 
side A small window was present in the right antrum The anterior tip of the 
I’lght middle turbinate body had been removed A partial submucous resection 
had been performed, leaving the entire palatine portion, which was deviated to the 
^ight Roentgenograms showed a thickened membrane throughout the frontal sinus 
2iid a small osteoma of the left frontoethmoidal region (fig 11 A and B) The 
submucous resection was completed on October 10 Two days later the left frontal 
sinus was entered through the external approach The floor of the sinus was 
removed, and a spongy osteoma measuring 1 5 by 1 by 1 cm , was taken from the 
region of the nasofrontal duct, where it had blocked the duct The frontal sinus 
ove the osteoma was filled with a degenerated polypoid membrane, which was 
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curetted lightly but which was not completely removed Anterior ethmoid cells 
were removed to fashion a large nasofrontal duct A rubber tube dram was placed 
m the frontal duct and the wound drained 

The patient returned to the same clinic in May 1940 with the nasofrontal duct 
closed by scar tissue The scar tissue was removed and the patient discharged 
He returned again in January 1941 with the same complaint, and the left naso- 
frontal duct was again found to be closed Detailed studies for extensive allergy 
gave negative results Histamine desensitization was attempted, but the patient 



Fig 11 (case 4) — A and B, lateral and anteroposterior roentgenograms taken 
prior to operation for osteoma, C and D, lateral and anteroposterior roentgeno- 
grams taken prior to operation for obstructed nasofrontal duct in the same patient 


did not remain long enough for treatment to be completed In 1945 he returned 
to the clinic and had a rhinoplasty for the external nasal deformity 

In January 1948 he went to a well known, large eastern clinic because of a 
constant throbbing pain over the left eye and the left side of his head The 
auriculotemporal nerve was divided at this clinic 

On May 5 he went to a hospital in the New England area with pain and 
swelling over the left eye The upper lid was half closed and there were marked 
erythema and edema Ocular muscle balance and visual fields were normal, and 
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there was no diplopia or conjunctivitis The pupils reacted to light and in accommo- 
dation The nasal mucosa of the left vestibule was greatly swollen, obstructing 
the airway in the region of the middle and inferior turbinate bodies Physical 
examination showed an otherwise normal condition, and the laboratory studies were 
noncontributory Roentgenograms showed pansinusitis, with absence of the roof 
of the left orbit as a result of previous operation A radical operation was per- 
formed on the left frontal sinus, and a large mucocele was removed A tantalum 
screen was inserted in the nasofrontal duct to provide constant drainage The 
patient was discharged on June 5 

Approximately nine weeks after his discharge from the New England hospital, 
he was admitted to Fitzsimons General Hospital, with findings as previously 
described Roentgenograms showed cloudiness of the left frontal sinus and the 
coiled tantalum wire mesh in the left nasofrontal duct (fig 11 C and D) A 
diagnosis of suppurative inflammation of the left frontal sinus with secondary 
abscess in the left periorbital region was made On August 18 a radical operation 
was performed on the left frontal sinus There was pronounced hyperplasia of 
the sinus mucosa with granulation tissue This was curetted out The tantalum 
wire had acted as a scaffold across the nasofrontal duct, and its interstices were 
completely filled with granulation tissue The wire and granulations were removed 
down into the left ethmoidal labyrinth Pus was encountered in the periorbital 
tissue and in the posterolateral and anteromedial angles of the frontal sinus A 
no 16 French perforated catheter was left in the enlarged nasofrontal duct The 
lids of the eye were sutured together to prevent erosion of the cornea and to 
afford protection to the protruding edematous conjunctiva The patient was given 
intramuscular injections of penicillin and made an uneventful recovery He was- 
discharged from the hospital on September 18 



A NEW INTRALARYNGEAL APPROACH IN ARYTENOIDECTOMY 
IN BILATERAL ABDUCTOR PARALYSIS OF 
THE VOCAL CORDS 

Report of Three Coses 
WILLIAM C THORNELL, MD 

CINCINNATI 

V ARIOUS surgical proceduies have been devised for the correc- 
tion of bilateral abductor paralysis of the vocal cords In almost 
all cases so reported the paralysis resulted from operations on the 
thyroid gland No attempt will be made heie to review all the pro- 
cedures to be found m the literature, but those most commonly employed 
will be mentioned 

Surgical treatment of bilateral abductor paralysis of the vocal cords 
gained renewed interest after the report of King ^ m 1939 Originally 
he conceived the idea of transposing the anterior belly of the omohyoid 
muscle to the arytenoid cartilage, with the idea of restoring the function 
of the paralyzed posterior cricoarytenoid muscle The operation, 
described as a means of opening the cord by use of the transposed 
muscle, actually was a new method of displacement of the cord 

Hoover - had previously reported success with submucous resection 
of the vocal cord Kelly ® described a procedure in which arytenoidec- 
tomy was carried out through a small window in the thyroid cartilage 
Wright^ presented a modification of Kelly’s procedure in which he 
suggested that the extreme posterior end of the vocal cord be sutured 
to the external perichondrium at the lower margin of the window so as to 

From the Division of Otolaryngology, University of Cincinnati College of 
Medicine 

Presented with modifications before the Fifty-Third Annual Meeting of the 
American Academy of Ophthalmology and Otolaryngology, Chicago, Oct 13, 
1948 

1 King, B T A New and Function-Restoring Operation for Bilateral Cord 
Paralysis Preliminary Report, J A M A 112 814 (March 4) 1939 

2 Hoover, W B Bilateral Abductor Paralysis Operative Treatment by 
Submucous Resection of the Vocal Cords, Arch Otolaryng 15 339 (March) 1932 
3 Kelly, J D Surgical Treatment of Bilateral Paralysis of the Abductor 
Muscles of the Lafynx, Tr Am Acad Ophth 45 133, 1941 

4 Wright, E S The Kelly Operation for Restoration of Laryngeal Function 
Following Bilateral Paralysis of the Vocal Cords Report of Three Cases, Ann 
Otol, Rhin & Laryng 52 346, 1943 
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obtain a larger glottic opening posteriorly McCall and Gardiner ® also 
presented a modification of the Kelly procedure for a more simplified 
operation in treating bilateral abductor paralysis of the vocal cords 
Orton ® described a lateral transthyroid approach (Trotter’s) in which 
an ar)rtenoidectomy was performed after removal of the posterior third 
of the ala of the thyroid cartilage The internal perichondrium and the 
thyroarytenoid muscle were then fixed to the external perichondrium and 
anterior portion of the split sternohyoid and thyrohyoid muscles 

INTRALARYNGEAL APPROACH THROUGH SUSPENSION LARYNGOSCOPE ’’ 

The patients selected in this instance for arytenoidectomy were those 
who had bilateral paralysis of the vocal cords as a result of operation 
on the thyroid The removal of the arytenoid cartilage by the mtra- 
laryngeal approach is carried out through the Lynch laryngeal suspension 
apparatus, with combined local application of cocaine and intra- 
venous injection of thiopental sodium U S P (pentothal sodium®) 
The patient is hospitalized the day before operation Preoperative medi- 
cation is determined by the individual case After the patient has been 
anesthetized, the suspension laryngoscope is placed in position, and fur- 
ther anesthesia is obtained with the local application of 5 per cent cocaine 
hydrochloride over the vocal cord and the aryepiglottic fold A con- 
tinuous supply of oxygen is administered through the tracheal cannula 
during the operation An incision 1 cm in length is made over the 
superior surface of the arytenoid cartilage and extended anterolaterally 
into the aryepiglottic fold (figure. A) The superior border of the 
cartilage is identified and tightly held by a grasping forceps (figure, B ) 
This IS more easily done if the forceps has a lock handle Submucous 
dissection of the arytenoid cartilage is then carried out The various 
muscular attachments are separated from the cartilage on its lateral 
aspect The superior portion of the arytenoid cartilage is then rotated 
laterally so as to facilitate the separation of the muscular attachments 
on the medial aspect of the cartilage A very sharp laryngeal knife 
IS used to carry out the previously mentioned dissection It is extremely 
important to avoid tearing or injuring the mucous membrane on the 
lateral wall of the larynx, since scarring in this area with a resulting 
cicatrix may nullify one’s attempt to increase the glottic opening 
After complete removal of the arytenoid cartilage, a guarded curved 
electrocautery point is deeply inserted through the incision along the 

5 McCall, J W , and Gardiner, F S A Simplified Operation for Bilateral 
Abductor Paralysis, Laryngoscope 53 307, 1943 

6 Orton, H B Surgical Approach for Arytenoidectomy in Bilateral 
bductor Paralysis of the Larynx, Laryngoscope 53 709, 1943 

7 Thornell, W C Intra-Laryngeal Approach for Arj tenoidectomy in 
ilateral Abductor Paralysis of the Vocal Cords A Preliminary Report, Arch 

Otolaryng 47 505 (April) 1948 
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course of the thyroarytenoid muscle, beneath the vocal cord, and into the 
space previously occupied by the arytenoid cartilage (figure, C) Fur- 
ther lateral fixation of the posterior two thirds of the vocal cord is 
thus attempted by means of the contracture resulting from the electro- 
cautery Bleeding throughout the course of the operation is at a 
minimum and is readily controlled with the electrocautery unit A 
chromic surgical gut suture was originally employed to close the 
anterior half of the incision, the posterior portion being allowed to 
remain open to afford drainage (figure, D) An acrylic obturator. 



Schema showing (^A) the incision a-b over the arytenoid area extending into 
the aryepiglottic fold, (5) position of the arytenoid cartilage, tightly held by a 
grasping forceps, (C) lateral displacement resulting from the removal of the 
arytenoid cartilage, with the guarded electrocautery point in position for cauteriza- 
tion, (£>) lateral displacement of the posterior two thirds of the vocal cord, 
showing position o: the susure at the anterolateral aspects of the incision 

fashioned to be inserted between the cord, is anchored inferiorly to 
the flange of the tracheal cannula and superiorly to the outer surface 
of the cheek with adhesive tape This produces closer approximation 
of the edges of the wound and speeds primary healing Laryngeal 
edema is pronounced for the first three to four days The obturator is 
removed m three to seven days The edema is noted to subside by the 
tenth to the fourteenth day The cannula is removed twenty to thirty 
days after operation 
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REPORT OF THREE CASES 

Case 1 — A white woman aged 54 was seen in my office for the first time on 
Oct 12, 1945 She presented a history of a thyroidectomy in September 1944 
Immediately after the operation respiratory distress developed and required a 
tracheotomy Her symptoms improved, and in four weeks the tracheotomy tube 
was removed In March 1945 complete laryngeal obstruction developed, requiring 
replacement of the tracheotomy tube, which she retained up to the time I saw her 
On laryngeal examination, both vocal cords were found to be fixed m the mid- 
line position A tracheotomy tube was in place When the tracheotomy tube 
opening was covered, air could not pass through the glottic opening on inspiration, 
and both cords remained in their midline position The remainder of the examina- 
tion of the ears, nose and throat disclosed nothing of significance 

On May 4, 1947 the patient entered the hospital, and the following day 
arytenoidectomy was carried out on the right side through the Lynch suspension 
apparatus with the patient under anesthesia produced by intravenous injection 
of thiopental sodium, as I have outlined The slight bleeding encountered 
was completely controlled by the electrocautery unit The patient received injec- 
tions of penicillin during her postoperative course Thoracic pain delayed the 
patient’s dismissal from the hospital Physical examination and roentgenograms 
of the chest at this time revealed nothing abnormal On May 14 she was 
dismissed from the hospital 

The patient was allowed to use her voice after the third postoperative day 
Laryngeal edema subsided m ten days The tracheotomy tube was completely 
sealed after three weeks and remained so until it was removed on June 23 The 
resulting glottic opening, when viewed indirectly, was 3 mm posteriorly, the right 
vocal cord being retracted laterally 

On June 28 the patient was again hospitalized, and the tracheotomy opening 
was closed with use of local anesthesia The patient was dismissed from the 
hospital on the following day Her postoperative course was otherwise uneventful 
The patient has no difficulty with respiration at the time of this writing, and 
her voice is somewhat better than it was prior to operation She has gained 25 
pounds (113 Kg ) in weight since the operation 

Case 2 — A white man aged 55 was first seen in my office on Dec 8, 1947 
His chief complaint was a history of shortness of breath on exertion and noisy 
respirations The shortness of breath on exertion was so extreme as to prevent 
him from doing any strenuous work The respiratory crow on inspiration became 
pronounced on exertion and was especially noticeable during sleep The patient’s 
neighbors complained of difficulty in sleeping in the summertime when the windows 
were opened because of this loud inspiratory crow 

He stated that in 1935 a thyroidectomy had been carried out elsewhere and 
was immediately followed by hoarseness No respiratory distress was evident at 
that time Two years later shortness of breath on exertion and an inspiratory 
crow, accentuated by exertion, were noted The patient was forced to resign 
from his job and to limit himself to light work as a result of the shortness of 
breath On approximately ten occasions laryngeal obstruction, accompanying an 
acute infection of the upper respiratory tract, became so evident that a tracheotomy 
"as considered, but the patient was able to recover under conservative measures 
and close observation At the time of my examination, both vocal cords were 
ound to be fixed in the midline position, with only a glottic opening of 1 mm 
low transverse cervical thyroidectomy scar was noted The remainder of the 
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examination revealed an essentially normal condition The possibilities of further 
enlarging this glottic opening and establishing a better airway were thoroughly 
discussed with the patient, and he decided to proceed with the operation 

On Jan 19, 1948 the patient entered the hospital, and the following day 
tracheotomy was carried out, with the use of local anesthesia Immediately after 
this, arytenoidectomy was performed on the left side through the Lynch laryngeal 
suspension apparatus, as previously described A modification of this procedure 
was carried out, in that placement of the suture at the anterior end of the incision 
was omitted and approximation of the edges of the mucous membrane was 
attempted by introducing a gold-plated O’Dwyer intubation tube into the glottis 
The tube was not anchored inferiorly, and approximately six hours after operation 
the patient coughed it out Penicillin was administered after operation On the 
third postoperative day the patient had an acute infection of the upper respiratory 
tract, which prolonged his period of hospitalization to ten days Laryngeal edema 
persisted ten days The airway was found to be very adequate, and the tracheotomy 
tube was sealed over on the fourteenth day and removed on the eighteenth day 
The patient had been instructed not to use his voice until the tracheotomy tube 
was sealed over The resulting glottic opening, as viewed indirectly, was 4 mm 
posteriorly The left vocal cord was retracted laterally 

At the time of this writing, the. patient has a very good airway, and his voice 
has shown slight improvement Shortness of breath on exertion and the inspiratory 
crow have completely disappeared The patient’s activity has been considerably 
increased He is now doing more strenuous work and has gained IS pounds 
(6 8 Kg ) in weight 

Case 3 — A white woman aged 62 was first seen m my office on Feb 14, 1948 
She stated that in 1923 a thyroidectomy had been performed, with immediate 
resulting hoarseness In October 1946 a second thyroidectomy was carried out 
This was followed by complete aphonia, lasting three months, and hoarseness was 
noted after that Respiratory distress on exertion was not noted until the follow- 
ing year An inspiratory crow, especially noticeable at night, followed the second 
thyroidectomy Since September 1947 any exertion had produced marked increase 
m respiratory effort and an increase in the inspiratory crow In January 1948 
a change in the voice was noted, the patient describing the voice as being more 
normal Increased difficulty with respiration and increase in the inspiratory crow 
also occurred On Jan 22, 1948 a tracheotomy was performed because of almost 
complete laryngeal obstruction 

At the time of my examination the cords were found to be in the midline 
position with only a 1 mm opening in the glottic space When the tracheotomy 
tube was covered, the respiratory effort was greatly increased and an inspiratory 
crow was noted The patient was hospitalized on March 1, 1948, and arytenoid- 
ectomy was carried out on the right side through the Lynch suspension apparatus, 
as previously described The slight bleeding encountered was controlled with 
the electrocautery unit 

A modification of the procedure as mentioned in the report on case 2 was 
carried out An O’Dwyer tube was placed between the vocal cords and anchored 
inferiorly to the tracheotomy tube and superiorly to the cheek The tube was 
allowed to remain in position for four days After this it was removed because 
of the marked edema noted around the tube The patient was given injections of 
penicillin after operation She was dismissed from the hospital on March 7 
The tube was closed on the tenth postoperative day and was removed on the 
twenty-first postoperative day The resulting glottic opening was 5 mm The air- 
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way was quite adequate The resulting voice was low in pitch and hoarse, but 
recently has shown some tendency toward improvement She has had a 10 pound 
(45 Kg) gam in weight since operation 

SUMMARY 

A new intralaryngeal approach is presented for the correction of 
bilateral paralysis of the vocal cords which follows removal of the 
thyroid gland The results have been excellent in establishing a normal 
airway in 3 patients so treated In 2 patients the voice has shown a slight 
improvement In 1 patient the lesulting voice was poor but adequate 
and recently has shown some tendency toward improvement Record- 
ings of the voice were made before and after operation 

1002 Carew Tower 



THE ANTERIOR ETHMOIDAL NERVE SYNDROME 

Referred Pom and Headache from the Lateral Nasal Wall 

HOWARD H BURNHAM, MD 
TORONTO, CANADA 

T he anterior ethmoidal nerve syndrome is a name suggested 
for a senes of symptoms resulting from irritation of the terminal 
branches of the anterior ethmoidal nerve The referred pains arising 
from this nerve are chiefly of the sinus type but may also take the form 
of headache, sometimes of a migrainous character Ephedrine applied to 
the anterior ethmoid fissure and/or the middle turbinate bod}' has met 
with considerable success in the cure of the pain and headache of this 
origin In April 1947, both anterior ethmoidal nerves were severed in 
a particularly stubborn case The patient had not been able to carry 
on with her work, but since operation she has been rehabilitated 
An effort will be made to apply recent physiologic discoveries in reporting 
the clinical course in this case 

To Littell ^ goes the credit for having cut the anterior ethmoidal nerve 
in 2 cases of this syndrome, with satisfactory results His postulate that 
infection in the olfactory fissure (anterior ethmoidal foramen) is the 
fundamental cause of irritation of this nerve is only part of the explana- 
tion, in my opinion, as judged by considerable experience with this 
syndrome, extending over a period of fifteen years ® 

Littell described and illustrated the gross anatomy of the anterior 
ethmoidal nerve from its exit m the orbit, its passage below the dura 
and its entrance into the anterior ethmoidal foramen and so into the 
nasal cavity, to become the nasal nerves He has indicated how surface 
pressure on the mucous membrane covering the nerve can develop in this 
area of the olfactory fissure and that intranasal surgical treatment may 
suffice in many cases 

There is additional information which should be added to this 
discussion, and figure 1, taken from a previous paper,® illustrates bony 

From the Department of Otolaryngology, Toronto General Hospital, Uni- 
versity of Toronto 

1 Littell, I I Disturbances of the Ethmoid Branches of the Ophthalmic 
Nerve, Arch Otolaryng 43 481 (May) 1946 

2 Burnham, H H Headache from the Nasal Wall, Ann Otol , Rhin & 
Laryng 46 69, 1937 

3 Burnham, H H An Anatomical Investigation of Blood Vessels of the 
Lateral Nasal Wall and Their Relation to Turbinates and Sinuses, J Laryng 
& Otol 2 569, 1935 
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canals within the middle turbinate body into which the minute branches 
of blood vessels and nerves pass It indicates where areas of potential 
pressure on nerves may take place from dilatation of surrounding veins, 
even though surface pressure might not be present 

REPORT OF A CASE 

Miss C, aged 31, was first seen March 29, 1938 She complained of bilateral 
pain over the frontal, parietal, occipital and vertical areas She experienced no ' 
pain behind the eyes, but had some aching and stiffness of the neck She had 



Fig 1 — Cross section of middle turbinate body, showing the turbinate canal 
and vessels 1, is the middle turbinate artery and the plexus about it, 2, various 
smaller canals which contain veins, these, in turn being continuous with vessels in 
me canal of the middle turbinate body, b, bone and in, mucoperiosteum , X 10 
From Burnham 3 


some pain every day, and frequently all day, for two weeks at a time, the pain 
oven keeping her awake at night There was stiffness of the muscles of the cheek 
and lower jaw when the pains were at all severe The pain was at first a con- 
tinuous ache, becoming throbbing as it grew severer and a sharp, stabbing pain 
occasionally when very severe Her mother was subject to headaches 

Examination showed nothing of significance except for hypersensitive areas 
about the anterior ethmoidal foramen and over the course of the nasal nerves 
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When this area was touched lightly with an applicator, she felt as though a red 
hot needle had been stuck into her nose at this point 

A 3 per cent solution of ephedrme sulfate was applied to this area, resulting in 
considerable amelioration of symptoms that day, but similar treatments twice 
a week for three months failed to stop the pain entirely 

At this time she was in a motor accident and had a fracture of the left malar 
bone, and I did not see her for several months About ten months later I saw 
her again, as the old pain had once more been very severe for three weeks and 
sire felt that the nasal treatment was the only thing that did any good With the 
same form of treatment, there again was slow improvement However, she 
stated that she had had a better summer than for some years 

A few weeks later war was declared, and I did not see her for seven years 
In the interval she had joined the naval services as an officer, and one year 
before I saw her again she had had a return of the pain and headache and it 
had incapacitated her No nasal cause had been found, and she had been turned 
over to the neurologic service, where her condition was diagnosed as psychoso- 
matic, she was treated accordingly, but without improvement When I saw her, 
she was delighted, as she felt that now her pain would be relieved However, 
treatment once a week over many months gave no real improvement, and she 
was still incapacitated I had felt for many years that an intractable case of 
this kind would justify the severing of the anterior ethmoidal nerve, but I had 
felt that the condition would have to be very bad indeed to justify such a procedure, 
as it was somewhat experimental About this time I read Littell’s article ^ and 
was greatly encouraged to try this operation After the patient was discharged 
from the services, she came to my office and requested the operation 

On April 21, 1947 I severed both anterior ethmoidal nerves and vessels at 
their point of entrance into the anterior ethmoidal foramen from the orbital side 
I varied Littell’s technic by placing a small plug of periosteum over the foramen 
to prevent reunion of the nerve endings 

The immediate after-course was interesting The patient was unable to take 
morphine, and so pantopon® (a mixture of the hydrochlorides of the opium 
alkaloids) was substituted After operation there was considerable reaction in 
the soft orbital tissues, and she was unable to open her eyes for six days because 
of edema of the lids , she suffered very severe pain for three days The pantopon® 
gave her so little relief that it was thought that it might as well be dispensed 
with Codeine sulfate was used alone, with amobarbital sodium (amytal sodium®), 
gram (31 mg), given at night At the end of two weeks she was feeling 
some relief She was still getting gram of codeine sulfate hypodermically four 
times daily and gram amobarbital sodium at night The pain was still worse 
than before operation, as the tissue reaction had not yet subsided 

Five weeks after operation she stated that she had begun to feel much better 
than before operation Seven weeks after operation she said she had been free 
of pain over both malar areas for two weeks The right frontal area was better 
than before operation, but the left, which had lagged about three weeks behind the 
right side, was about the same as before operation She decided to drive her 
car north to the lakes the next day She felt much encouraged, and her friends 
were pleased with her improvement She could not read long at a time, as diplopia 
which followed operation was still present to a slight degree The lagging of 
the left frontal area, as compared with the right, was probably due to a severer 
reaction of the soft tissues on this side and trauma of the supraorbital nerve from 
pressure of the retractor during the operation 
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Postoperative Course — September 30 The patient took a job in the summer 
and stated that her head was “an awful lot better ” She still had pain m a narrow 
strip up the center of the forehead and about the scars No pain was felt m the 
other areas except for two or three days at her menstrual periods She stated 
that she had had less pain in the past one and a half months than since it began, 
twenty-one years before 

November 28 She had only a little soreness at the base of the nose, this 
was more or less constant, but was improving After being out recently on a 
cold and windy day, she had had a severe pain up the center of her forehead to 
the hair line for two or three days The drawn expression had gone from her 
face, although it had been noticeable to many of us who saw her before operation 
The scars were barely visible 

Sensation There had been astonishingly little loss of sensation as a result of 
the severing of the anterior ethmoidal nerves The sensations of heat, cold, touch 
and tactile discrimination (sharp and dull) were now practically normal except 
m the area over the tip of the nose, in which sensibility was still dull, but was 
improving The tip of the nose had felt cold at times, but this condition was 
improving 

Oct 4, 1948 (one year five months after operation) She stated that the 
pain had been bad for two days in July The weather had been particularly 
trying, and pain occurred during her menstrual period However, the only 
pain she had felt was localized straight up the center of her forehead, with none 
at all in the face or anywhere else Slight pain occurred at her menstrual period 
a month later, but, except for a slight occasional headache, “such as anyone might 
have,” as she expressed it, she had been free from pain Her family remarked 
on her great improvement and could not say enough about the benefit she had 
obtained 

Test of Sensation — The tip of the nose still became cold, she stated Occasion- 
ally a watery discharge occurred from the right nostril, but none from the left 
The area about the scars was still tender, much as it was over a scar on hei leg 
An applicator applied to the nasal mucosa over the anterior half, i e, the area 
normally supplied by the lateral nasal nerve, felt ticklish and caused her to 
sneeze, but, whereas this stimulus used greatly to aggravate the pain in her face 
and head, there was now no pain The appearance of the mucosa of the turbinate 
body was slightly more intumescent than it had usually been before operation and 
gave the impression of the vessels being more dilated and relaxed It shrank 
smartly after being touched with an applicator Her nose felt normal and clear. 

Comment — The pain had practically stopped and was not stured up 
by insertion of the applicator in her nose She felt the stimulus as a dull 
sensation in her face, but not as pain 

The acuity of sensation of the skin of the bridge and the sides of her 
nose was still a little dull to sharp and dull stimuli, and that of the tip 
was slightly more so The area in the posterior half of the nasal mucosa, 
supplied by the connection with the sphenopalatine ganglion, was hyper- 
sensitive and painful to the touch 

The sensation and reaction in the nasal mucosa usually supplied by 
the anterior ethmoidal nerve were normal , only the posterior area, sup- 
plied by the connections with the sphenopalatine ganglion, was hyper- 
sensitive 
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GENERAL COMMENT 

A discussion of the theoretic background of the anterior ethmoidal 
nerve syndrome is of interest Three recent contributions to neuro- 
physiology are applicable to this problem, and are mentioned in the order 
of their publication ( 1 ) the work of Sir Thomas Lewis in demonstrating 
the role played by tissue metabolites in erythralgia, i e , a burning and 
redness of the skin (2) the discoveries of Granit and his associates of 
the neurophysiologic department of the Karolinska Institute, Stockholm, 
Sweden, 1944,° and (3) Nathan’s work on causalgia® 

1 In a paper published in 1937,^ an effort was made to apply Lewis’ 
theory of tissue metabolites to the problem of this particular pain and/ or 
headache (a) The irritation within the nasal mucosa from the products 
of bacterial invasion produces a hypersensitive or susceptible state (h) 
As a result, substances (metabolites) normally produced in the tissues 
from external stimuli, such as changes of atmosphere and drafts, cause 
excessive stimulation of the neurovascular mechanism and sensory 
nerves The headache or pain which results is in the nature of a referred 
pain and involves one or more branches of the trigeminal nerve (c) 
The "tender spot” beneath the nasal bridge and m the area of the 
anterior ethmoidal foramen is believed to be due to pressure from con- 
gestion on the trunk of a hypersensitive nerve (nasal branches of the 
anterior ethmoidal nerve) in a bony foramen or canal, and this, in turn, 
may aggravate or produce the headache or pain 

2 In the work of Granit and his associates,® it is shown that severing 
of the sciatic nerve in an animal, or even pressure on it, will cause 
alteration of the action current in the nerve as far as 2 or 3 cm proximal 
to the site of injury and that an odd reversal of currents takes place 
Currents were found to pass from motor to sensory fibers of the nerve 
at this site and from sensory to motor fibers A sensory to sensory 
fiber interaction was also demonstrated 

An application of this discovery to the present problem suggests that 
a traumatic condition of the anterior ethmoidal nerve may be set up by 
surface and/or intratissue pressure at the anterior ethmoidal foramen 
and the foramen of the middle turbinate body, causing interference with 
normal conduction of the action current, or, in other words, irritation of 
the nerve trunk for at least 2 or 3 cm proximal to the site of trauma at 
the anterior ethmoidal foramen If the anterior ethmoidal nerve be 

4 Lewis, T , and Hess, W Pam Derived from the Skin and the Mechanics 
of Its Production, Om Sc 4 1, 1933 

5 Granit, R , Leksell, L , and Skoglund, C R Fibre Interaction in 
Injured or Compressed Region of Nerve, Brain 67 125, 1944 

6 Nathan, P W Pathogenesis of Causalgia m Peripheral Nerve Injuries, 
Brain, 70 145, 1947 
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traced back 2 or 3 cm from the nasal cavity, the nasociliary nerve trunk 
IS reached (fig 2), and if the electric disturbance is continued farther 
back, many branches of this nerve are involved, still farther back the 
ophthalmic nerve trunk is involved 

Presumably, in Miss C’s case most of the ophthalmic nerve was 
involved in this hypersensitive reaction, and when the pain was severe 
parts of the maxillary and mandibular divisions were affected, indicating 
involvement of the gasserian ganglion 

3 In Nathan’s work ® on causalgia, he advanced the hypothesis that 
pain is caused by efferent impulses in the sympathetic fibers of the nerve 
which stimulate the somatic afferent fibers at the point of damage, called 
the “artificial synapse ” In other words, the outflow on the sympathetic 
fibers of the nerve may cause stimulation of the sensory nerve at the 
artificial synapse and cause pain referred to the area supplied by this 
nerve The particular point of trauma from pressure (the artificial 
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2 — Diagram illustrating anterior ethmoidal nerve in relation to the sur- 
area The stippled area indicates the disturbed or hypersentitive area 
oi the nerve as a result of pressure at the anterior ethmoid fissure and/or the 
areas of the middle turbinate body 


synapse) of the anterior ethmoidal nerve appears to be chiefly at the 
anterior ethmoidal foramen and, to some extent, over the bony canals 
Within the anterior tip of the middle turbinate body This nerve is 
presumably sensory, being a branch of the ophthalmic nerve, and con- 
tains autonomic fibers The outflow from the autonomic nervous sys- 
tem would cause stimulation of the sensory nerve trunk at the artificial 
Synapse It may be postulated that the hypersensitive state of the nerve 
extends centrally and may involve branches of the nasociliary nerve and, 
still more centrally, the frontal and lacrimal branches of the ophthalmic 
nerve This explains the pain in the malar area , occasional congestion of 
the conjunctiva , pain behind the eyeball, and pain in frontal and supra- 
orbital areas, the root of the nose, the center of the forehead and the 
parietal area 
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In the present case, the question arises as to why the patient occas- 
ionally had pain up the center of the forehead This is the area supplied 
by the supratrochlear branch, which is therefore part of the ophthalmic 
nerve trunk from which the anterior ethmoidal nen'e was gwen off 
This nerve trunk was hypersensitive for many years, pain being touched 
off frequently by a hypersensitive anterior ethmoidal nen’^e It is there- 
fore to be expected that a terminal branch of this nerve may still have 
a low threshold for pain and that the stimulus producing pain in this 
nerve is due to a still hypersensitive nerve trunk rather than to a nerve 
center origin The fact that it is giving less and less trouble would 
indicate that, with elimination of the trigger area, i e , the anterior 
ethmoidal nerve, the nasociliary nerve connection is almost back to nor- 
mal The course of the illness in this case would indicate that the 
hypothesis of a hypersensitive nerve trunk, as indicated by physiologists, 
is a better explanation of the action of a trigger area than the irritation 
of nerve centers alone and that elimination of the trigger area will allow 
recovery of the whole nerve mechanism involved 

That a hypersensitive nerve was cut through explains why the pain in 
this case was worse immediately after sectioning and then gradually 
improved after the trigger area had been eliminated 

The history and course of the disturbance in this case emphasize the 
importance of locating a trigger area and eliminating it by treatment — 
medical if possible, surgical if necessary — rather than by treating the 
psychoneurosis alone The latter aspect has been overemphasized in 
recent years In a very high percentage of cases the anterior ethmoidal 
nerve syndrome will respond to conservative treatment, as outlined m 
“Headache from the Nasal Wall,” and it is only rarely that drastic 
surgical intervention is necessar}"^ 

SUMMARY 

The anterior ethmoidal nerve syndrome is a name suggested for a 
series of symptoms resulting from irritation of the terminal branches of 
the anterior ethmoidal nerve 

A case is described in which both anterior ethmoidal nerves were 
severed, with relief of the referred pain 

An explanation for this anterior ethmoidal nerve syndrome is sug- 
gested, based on neurophysiologic discoveries, the theory of tissue metabo- 
lites proposed by Lewis and the demonstration of nerve fiber interaction 

Medical Arts Building 



CHORDOMA OF THE MAXILLARY ANTRUM AND NARES 

Report of a Cose Clinically Resembling Hodgkin's Disease First Diagnosed 
by Biopsy of a Cervical Node 

PETER N PASTORE, MD 
PHILIP F SAHYOUN, MD 

AND 

FREDERICK B MANDEVILLE, MD 
RICHMOND, VA 

C HORDOMAS in the maxillary antrums and nares are extremely 
rare Rarer still are chordomatous metastases to cervical lymph 
nodes Only 3 previous cases, those of Peters,^ Potoschnig ^ and 
Lewis,® have been found with positive involvement of cervical nodes 
•Bailey and Bagdasar^ thoroughly covered the history of chordoma 
from 1846 to 1929, and the origin and development of the notochord 
was aptly discussed anatomically by Huber ® The classification supplied 
by Coenen ® is the most complete and satisfactory This briefly recog- 
nizes three major groups cranial, vertebral and sacrococcygeal Under 
the first major cranial group, a fourth dental subgroup includes maxil- 
lary and mandibular chordomas 

Concerning biopsies, Adson, Kernohan and Woltman stated 

But biopsy, too, may present difficulties, as was experienced by Hirsch, from whose 
patient repeated specimens taken from a tumor in the tonsillar region resulted 
in such a wide variety of diagnoses and comments by eminent pathologists as 
almost to drive him to despair, a terse diagnosis of chordoma finally settled the 

From the Departments of Otolaryngology, Surgery and Radiology of the 
Medical College of Virginia 

1 Peters, W Chordoma with Metastases, Deutsche Ztschr f Chir 151 191, 

1919 

2 Potoschnig, G Ein Fall von malignem Chordom mit Metastasen, Beitr 
z path Anat u z allg Path 4.5 356, 1919 

3 Lewis, N D C A Contribution to the Study of Tumors from the Primi- 
tive Notochord, Arch Int Med 28 434 (Oct) 1921 

4 Bailey, P , and Bagdasar, D Intracranial Chordoblastoma, Am J Path 
5 439, 1929 

5 Huber, G C On the Anlage and Morphogenesis of the Chorda Dorsalis 
in Mammalia, in Particular the Guinea-Pig, Anat Rec 14 217, 1918 
6 Coenen, H Das Chordom, Beitr z khn Chir 133 1, 1925 
7 Adson, A W , Kernohan, J W, and Woltman, H W Cranial and 
Cervical Chordomas Clinical and Histologic Study, Arch Neurol & Psychiat 
33 247 (Feb ) 1935, 
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issue Until the pathologist had been informed that the tumor extended into 
the retropharyngeal space, he had had, as may well be imagined, great mental 
hazards to surmount 

In another case they stated that “ in spite of the fact that the tumor 
had originated from the region of the spheno-occipital synchondrosis 
and had invaded the surrounding bone, little evidence of destruction 
of bone was seen in the postmortem roentgenogram ” 

Hass,® in 1934, collected 56 cases of chordoma of the cranial vault, 
the region of the cranium, the cervical portion of the spine and the 
nasopharynx and listed 77 pertinent references from the literature and 
added a very complete case report of his own A history of trauma 
could be obtained m a high percentage of cases The average age of 
the patients was 36 years Pam m the neck or arms was almost 
invariably an early symptom Bulbar symptoms, partial obstruction 
of the nasopharynx so that there was difficulty in breathing and various 
cranial nerve involvements followed from eight months to eighteen 
years after the onset of symptoms In 2 instances, lateral extensions 
were palpable in the posterior cervical triangle Two of his statements 
warrant quotation 

Furthermore, nasopharyngeal chordomas were described in patients who had no 
signs or symptoms referable to a tumor at the base of the brain 

Whenever anterior extension occurred it was customary to find ventral invasion 
of bone and soft tissues The infiltration of bone which was usually symmetrical 
was not always restricted to the basisphenoid and the body and sinuses of the 
sphenoid bone The regional petrous portions of the temporal bones, the ethmoid 
sinuses as far forward as the cristi galli and the osseous walls of the orbital 
cavities were involved with ventral invasion into the walls of the nasal 

fossae and into the superior maxillary bones with the tumor encroaching on 
the nasal cavities, the maxillary antrums and the soft tissues of the face 
In one instance the temporal bone was penetrated by tumor which continued its 
invasion into the temporal muscle 

Owen, Hershey and Gurdjian® m 1932 reported the case of a 52 
year old Italian cement worker with pain in his neck and both shoulders 
and arms, more pronounced on the left, involving the cervical portion 
of the spine They detailed other case reports from the literature in 
8 of which the tumor was believed to have originated m the cervical 
portion of the spine, m 2, from the odontoid process, in 1, from an inter- 
vertebral disk, and m 4, from vertebral bodies, in 2 the exact origin 
was unknown They added 

In all cases that were examined by x-ray the diagnosis of tuberculosis was made 
although in our case secondary cancer was suspected We believe from this 

8 Hass, G M Chordomas of the Cranium and Cervical Portion of the 
Spine Review of the Literature with Report of a Case, Arch Neurol & Psychiat 
32 300 (Aug) 1934 

9 Owen, C I , Hershey, L N , and Gurdjian, E S Chordoma Dorsalis of 
Cervical Spine, Am J Cancer 16 830, 1932 
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standpoint alone, that in the consideration of tuberculosis of the cervical spine, 
chordoma must always be kept in mind as a possibility There seems to be no 
typical x-ray picture of chordoma in the cervical region 

In 3 cases, the tumor grew anteriorly , in 1 it grew in the lateral aspect 
of the neck, and in 2 a mass projected into the pharynx 



Fig 1 — Low power view showing the scbneiderian membrane with the mucous 
gland and the tumor pushing from underneath the membrane 

In 1938, Ridpath^° found 12 cervical, 52 spheno-occipital (10 naso- 
pharyngeal) and 91 sacrococcygeal tumors in patients with an average 
age of 36 years He reported 2 cases from the otolaryngologic point of 
view, that of a woman of 43 years and that of a man aged 38 years 

10 Ridpath, R F Chordoma, with Report of Two Cases, Ann Otol , Rhin 
& Laryng 47 649, 1938 
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Stewart and Morin reported the case of a man aged 59 years 
with increased swelling of the throat and left side of the neck A firm 
swelling behind the postpharyngeal wall from the level of the upper 
part of the larynx led to the removal of the growth through an external 
lateral incision There was destruction of the third cervical vertebra 



Fig 2 — K low power view showing tumor cells with inflammatory cells very 
close to the schneiderian membrane 

CappelM^ studied chordomas of the vertebral column, thoroughly 
reviewed the literature and found 77 cases reported up to 1928, he 
added 3 more cases, 2 in the cervical and 1 m the thoracic region 

11 Stewart, M J , and Morin, J E Chordoma A Review with Report of 
a New Sacrococcygeal Case, J Path & Bact 29 41, 1926 

12 Cappell, D F Chordoma of the Vertebral Column, with Three New Cases, 
J Path & Bact 31 797, 1928 
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Radiation therapy has almost universally proved to be unsatisfactory 
in chordomas of all regions Daland^® in 1919 treated a mass below 
the right mastoid process m a woman aged 30 years, first with two 
massive doses with a total of 5 roentgen treatments, and a seven month 
follow-up showed recurrence of the mass following surgical interven- 
tion plus roentgen therapy Stewart and Morin said that, “probably 



Fig 3 — Nests of tumor cells and discrete tumor cells bathed in the inflammatory 
exudate 

on account of the indolent, slowly growing character of these tumors, 
treatment by radiation is almost without effect ” Dickson and Lamb 
reported a 2 cm tumor area in the sacrum of a 41 year old man in 
which incomplete removal was followed by 900 r and then 160 r repeated 

13 Daland, E M Chordoma, Boston M & S J 180 571, 1919 

14 Dickson, J A, and Lamb, C A Sacral Chordoma, Ann Surg 93 857, 
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three times They felt that roentgen treatment apparently had been 
successful in checking development of the neoplasm No metastases 
were found Hass ® quoted Goerke, who stated that “a combination 
of roentgen and thorium therapy was thought to be of value in one 
instance ” Owen, Hershey and Gurdjian ® tried high voltage roentgen 
therapy and thought it showed little effect in the way of result However, 
this observation was based on observations on 1 case after three months’ 



Fig 4 High power view showing nests of tumor cells, the most central cells 

of which are becoming vacuolated and ballooned (physahferous) 

follow-up Adson, in discussing Van Wagenen’s paper, said, “It is 
my impression that all these tumors are malignant and some more 
malignant than others ’’ 

15 Adson, A W , in discussion on Van Wagenen, W P Chordoblastoma of 
the Basilar Plate of the Skull and Ecchordosis Physaliphora Spheno-Occipitalis 
Suggestions for Diagnosis and Surgical Treatment, Arch Neurol & Psychiat 
34 548 (Sept) 1935 
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Adams recently reported a case of chordoma of the right frontal 
sinus in a 64 year old woman with dense sclerosis of the frontal bones 
around sinuses which were small but roentgenologically clear Biopsy 
showed a cellular tumor with well defined cells with clear cytoplasm 
and small hyperchromatic nuclei A 4,000 r surface dose to each of 



Fig 5 — High power view showing the tumor cells undergoing mucoid degenera- 
tion In the center of the field is one tumor cell with a large vacuole encroachmg 
on the nucleus and producing a signet ring pattern 

two 5 cm fields was followed by erosion of the floor of the right frontal 
sinus during the next six months Biopsy of the frontal sinus mem- 
brane showed tumor still present No metastases or extensions were 
present over one year later, and the operative site was healed 

16 Adams, W S A Case of Chordoma of the Right Frontal Sinus, J Laryng 
& Otol 62 93, 1948 
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Harvey and Dawson noted that “the chordoma which had been 
described in the region of the maxillary antrum might possibly be 
confused with a parotid tumour but this is an unlikely site for the 
chordoma except as a late extension from the sella turcica ” 

REPORT OF CASE 

A married white woman, aged 21 years, was first admitted to the Medical 
College of Virginia Hospital for a forceps delivery at term The past history 



Fig 6 — High power view showing multinucleated tumor cells and discrete tumor 
cells with a ring around them resembling plant cells 


showed measles, mumps, chickenpox, pneumonia and mastoiditis on the left, all early 
in childhood, before the age of 12 years Tonsillectomy and adenoidectomy had 
been performed at the age of 12 The neck was free of palpable masses at that 
time A routine flocculation test for syphilis elicited a negative reaction 

17 Harvey, W F, and Dawson, E K Chordoma, Edinburgh M J 48 713, 
1941 
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The second admission was to the outpatient department ten years and three 
months later The left ear had continued to discharge intermittently for twenty 
years This discharge was usually more profuse during attacks of common colds 
Two months before this admission she had noted pain and piogressive swelling 
in the region of the left side of the neck, just under the mastoid process and 
behind the angle of the lower jaw Her family physician had referred her to a 
surgeon, who had advised roentgen therapy, and four small doses of roentgen rays 
had been given at another hospital without obvious change in the size of the 
moderate-sized cervical mass 

Otolaryngologic examination showed the following positive findings at this 
time There was an anterior superior perforation of the left tympanic membrane 
with slightly purulent drainage The nasopharynx, nose and pharynx appeared 
perfectly clear There was an irregular, nodular, firm, moderately fixed mass of 
nodes in the left cervical region just behind the angle of the jaw 

Roentgenograms of the mastoids in the Law and Towne positions showed 
chronic sclerotic changes in the left mastoid process There were no erosions 
of the petrous ridges, sella turcica or foramen magnum or evidences of destructive 
or productive changes in the sphenoid and occipital bones 

After several days’ observation, the 4 cm mass in the left cervical region and a 
portion of the left sternocleidomastoid muscle and its sheath were removed by a 
general surgeon 

Adequate pathologic sections were examined by three pathologists, with one 
diagnosis "indeterminate,” a second “metastatic carcinoma" and a third “Hodgkin's 
disease in which the granuloma has undergone a transition to sarcoma” 

One month later a small, walnut-sized, mass appeared on the superior aspect 
of the left shoulder and three smaller nodules m the left preauricular, left posterior 
cervical and right midcervical regions, respectively 

Three months after the removal of the left cervical mass, for a period of fifteen 
months, with a clinical working diagnosis of Hodgkin’s disease, based on the third 
microscopic diagnosis, and the lack of evidence of any site of primary carcinoma 
after numerous medical, neurosurgical and roentgen consultations, the patient 
received the following roentgen therapy 

Indl 

vldual 





Portal, 

No of 

Dose, r 

Total 


Eeelon 

Date 

Om 

Doses 

(Air) 

Dose, r 


Half Value Layer, 0 9 Mm 

Copper 




1 

Left cervical 

9/ 2/47 9/22/47 

10 X 16 

8 

150 

1,200 

2 

Left outer supraclavicular 

11/11/47 12/16/47 

8 (circular) 

10 

200 

1,950 





0 

200 


3 

Left inner supraclavicular 

1/19/48- 2/23/48 

8 (circular) 

11 

200 

2,100 





10 

200 


4 

Left cervical 

9/19/48- 6/ 3/48 

10 X 15 

8 

200 

1,600 


Hall Value Layer, 0 5 Mm 

Copper 




6 

Eight cervical 

7/22/48 8/ 1/48 

10 X 16 

18 

100-150 

2,250 

G 

left cervical \ 

7/23/48- 8/ 1/48 

10 X 15 

18 

100150 

2,250 

7 

left axilla 

10/15/48 10/18/48 

10 X 15 

3 

250 

750 


Half Value Layer, 0 9 Mm 

Copper 




8 

Eosterior thoracic spinal 

10/10/4810/18/48 

20 X 8 

2 

200 

400 

D 

Right lateral cervical 

12/10/48 12/10/48 

10 X 15 

0 

200 

1,200 


During this period the patient show'ed diminution in the size 

of the 

nodules 


treated, apparently an immediate response of the lymphoid tissue makung up the 
bulk of the masses to the radiation There was never complete disappearance of 
tlie nodclikc areas Pain and discomfort \aried greatly in the left facial, cervical 
and shoulder regions There was a loss of weight of 25 pounds (11 3 Kg ), and 
anorexia and nausea w'hich occurred were attributed to the radiation therapy 
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A third admission to the hospital one year after the removal of the cervical 
tumor mass was necessary for the performance of a therapeutic abortion in the 
sixth week of pregnancy 

A fourth admission was necessary three months later because of left nasal 
obstruction, severe pain, discomfort and swelling of the entire left side of the 
head and neck Review of the sections from the cervical mass and lymph nodes 
by an experienced pathologist revealed "chordoma ” 



Fig 7 — Medium power view showing a pattern similar to that of lymphoepithelioma 


Complete neurosurgical examination in the light of this diagnosis with roent- 
genograms of the skull, cervical thoracic and lumbosacral portions of the spine and 
chest showed no evidence of spheno-occipital, cervical or sacral chordoma Roent- 
genograms of the nasal accessory sinuses showed complete clouding of the left 
maxillary antrum and densities in the left nares 

Otolaryngologic examination showed the same perforation of the left tympanic 
membrane with profuse foul drainage Both nasal passages were obstructed, the 
turbinate tissue of the left side having a pale, blue waterlogged appearance, with 
excessive tenacious polypoid plastic exudate completely filling the passage The 
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nasopharynx was filled with tnis type of material, which seemed to originate in 
the left antrum 

On Oct 16, 1948 the patient was given an intravenous dose of one of the 
nitrogen mustards and intramuscular injections of penicillin were started Polypoid 
masses were removed from the left side of the nose and adjacent nasopharynx 
anteriorly She was discharged from the hospital and followed in the outpatient 
clinic 

A fifth admission was necessary the following month because of severe pain in 
the left antral and cervical regions, and the neurosurgical department felt that 
the left gasserian ganglion was involved On November 27 the otolaryngologic 
service performed a tympanomastoidectomy on the left (radical) Penicillin was 
given intramuscularly The left nasopharynx and nasal passage was again 
obstructed, and polypoid masses appeared to have grown rapidly since the previous 
removal from the left antrum The polypoid masses were made up of whitish gray 
material The largest measured 1 cm in its greatest diameter 

Microscopically the sections showed fragments of tissue of different types 
1 In some there was necrotic material with pus cells and hemorrhage 2 In some 
there was vascular granulation tissue with leukocytes and tumor tissue 3 In 
some there was normal schneidenan membrane (stratified columnar ciliated with 
stroma and glands) covering tumor tissue 

The structure of the tumor was very pleomorphic and to the casual observer 
confusing owing to the inflammatory process The cell types presented (a) sheets 
of large cells with large vesicular nuclei, each containing two to three or more 
nucleoli, (6) syncytial masses with two to three or more nuclei, (c) cell nests in 
which the central cells were very large with foamy vacuolated cytoplasm (physali- 
ferous) , (d) cell nests in which the cells were very large with granular acidophilic 
cytoplasm Some of these were beginning to become vacuolated, and some had 
become signet ring shaped In these areas, there were large vacuolated masses, 
which had lost their nuclei Here, coarse glycogen granules were demonstrable 
with Best’s carmine stain The granular nonvacuolated cells did not show glycogen 
granules (e) Few mitotic figures were found, and these were in the granular 
cells The pathologic diagnosis (P F S ) was chordoma 

Two months later the patient died, Jan 14, 1949, in another local hospital, 
and necropsy was not obtained 


SUMMARY AND CONCLUSIONS 

From the histologic picture presented in this case, in a 32 year old 
white woman, it becomes obvious that a review of the histogenesis of 
chordoma is indispensable for a differential diagnosis 

Chordomas originate from remnants of the primitive notochord 
The primitive notochord is entodermal according to some and mesenchy- 
mal according to others However, since there is no other tissue to 
behave like it and since it retains its individuality although it is closely 
enveloped and surrounded by mesenchymal structures, the concept of 
the French school as quoted by Harvey and Dawson,’-" that it originates 
geuei ts, becomes very appropriate 

The tumor has many of the morphologic characteristics of cartilage, 
while It expands, infiltrates and even metastasizes like carcinoma The 
tumor cells m certain instances may be large with clear cytoplasm 
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and distinct cell membranes and surrounded by hyaline and/or mucinous 
material and suggest the diagnosis of chondroma However, other 
areas may show sheets of pavement cells, the most central of which are 
large and vacuolated (physahferous) as seen in the illustrations Some 
of the nests may be surrounded by hyaline bands Mitotic figures are 
usually rare This is the type which simulates carcinoma When a 
chordoma of this type invades a lymphoid structure, as the nasopharynx 
or the cervical lymph nodes, the resulting picture may simulate a lympho- 
epithehoma or even Hodgkin’s sarcoma The differential diagnosis 
depends on the finding of the physahferous cells and the vacuolated 
cells, as well as the paucity of mitotic figures, and clinically on its slow 
course and precarious response to irradiation therapy 



DENTAL CONSIDERATIONS IN FITTING HEARING 
AID EAR INSERTS 

JACK R ANDERSON, MD 
WILLIAM MANION, DDS 

AND 

AGNES C COTA, AB 
NEW ORLEANS 

ABOUT three quarters of a rmilion hearing aids are sold annually 
in the United States, and the medical literature contains many 
articles concerned with the proper technic of fitting them It is now 
generally agreed that if a hearing aid is to be used in aural rehabilitation 
it must be tailored to measure to give optimum results in each particular 
case 

An important part of this custom tailoring process is the fitting of 
the ear piece, or insert In recent years it has been recognized that 
personal ear fittings must be used to get the best air conduction recep- 
tion Lederer and Hardy ^ found that a poorly fitting ear insert may 
lessen the efficiency of a vacuum tube hearing aid by as much as 
20 decibels They conclude ''Nor can too much emphasis be placed 
on the care with which the ‘tailoring’ of the ear mold is done ” This 
IS interesting, for it is commonly known that almost all the ear inserts 
sold are fitted by lay persons — ^hearing aid salesmen and saleswomen — 
who have no medical or dental background It is our contention, based 
on facts to be presented, that even better results can be obtained if 
certain anatomic factors are taken into consideration before construc- 
tion of the ear inserts 

REQUIREMENTS FOR A WELL FITTED EAR INSERT 

The mgst important requirements that should be met by any well 
fitted ear insert are (1) that it should be comfortable and (2) that 
It should provide good acoustic seal , i e , there should be no leakage or 
escape of sound around the insert 

The necessity for comfort is obvious Wearing a hearing aid is in 
itself a bother to the average person, and an uncomfortable insert would 
become such an unbearable nuisance that the wearer would soon want 

From the Hearing Chnic of the Eye, Ear, Nose and Throat Hospital 

^ Lederer, F L, and Hardy, W G Treatment and Training of the Hard 
of Hearing, Arch Otolaryng 43 429-461 (May) 1946 
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to discard the aid We are of the opinion that buffing- down rough edges 
and projections is not the complete answer to the problem, for often this 
IS done with a sacrifice of snugness of fit and a loss of acoustic seal 
It IS necessary to have the best acoustic seal possible, because leak- 
age of sound decreases the efficiency of even the best aids This 
decrease m efficiency is brought about because with leakage there is 
a weakening of most of the sounds reaching the middle ear To 
compensate for this weakening a higher acoustic output must be used, 
and the higher the output the less the sensitivity Another result of 
leakage is the squeal of acoustic feed-back 



Fig 1 — Horizontal section through the right ear showing close anatomic 
relation between the mandibular fossa and the mobile cartilaginomembranous 
portion of the external auditory canal It is not difficult to see how abnormal 
condylar movements are transmitted to the mobile portion of the canal (.From 
Morns, H , and McMurrich, J P Morris’s Human Anatomy, ed 10, Philadelphia, 
The Blakiston Company, 1942 


CONSIDERATIONS IN TITTING INSERTS 

Anatomic — A consideration of the anatomy of the external auditory 
meatus into which the ear mold is inserted will reveal some interesting 
facts (fig 1) 

We shall concern ourselves principally with the outer one third of 
the external meatus This portion is cartilaginomembranous and mobile 
One can demonstrate mobility by placing the small finger in the external 
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auditory canal while going through the acts of opening and closing 
the jaws This mobility is due to the anatomic relation of the external 
canal The anterior wall is in relation with the temporomandibular 
articulation and with the parotid gland The gland is also in relation 
with the floor of the canal Movement of the mandibular condyle is 
transmitted through the gland to the cartilaginous portion of the canal, 
which IS drawn forward when the mouth is opened and compressed 
when it IS closed 

When the joint functions correctly, movement of the canal wall is at 
a minimum for the individual person On the other hand, when there 
is retraction of the condyle of the mandible, i e , when the condyle is 
pushed posteriorly, the movement of the canal wall may be consider- 
able Between optimum functioning of the joint and pronounced dys- 
function are many stages with varying degrees of movement of the 
external canal Needless to say, the more movement there is, the 
more difficult it will be to obtain comfort and good acoustic seal when 
fitting an ear insert Therefore, for the best possible fit of an ear 
insert, retraction of the mandibular condyle should be looked for, and, 
if present, the causes should be removed so that the condyles may be 
placed in their correct anatomic positions in the joint 

Dental — ^Retraction of the mandibular condyle is due most fre- 
quently to malocclusion of the teeth, i e , abnormality of the contact 
relation of their biting surfaces Because, as Goodfnend ^ pointed out, 
the various movements of the mandible start from and return to centric 
occlusion of the teeth, an abnormal centric occlusion causes abnormal 
movements of the mandible and mandibular joints As previously 
mentioned, this abnormality is transmitted to the external auditory canal 

Probably the commonest cause of abnormalities of centric occlusion 
IS loss of permanent teeth in various numbers with inadequate replace- 
ment Thus there results a disturbance in the normal arrangement of 
the occlusal relation of the upper and lower teeth 

A consideration of the frequency of loss of teeth at various ages 
should prove interesting Table 1 is a compilation of the percentage 
loss of teeth during the ages of 10 to 75, based on 9,450 cases studied 
by Brekhus ® It shows that at the age of 20 up to 47 per cent of the 
persons studied had lost the lower first molar After 20, the loss is 
progressively rapider Members of the dental profession know this tooth 
as the keystone of the dental arch, for it is the first permanent tooth 
to erupt and around it all the rest of the teeth are arranged Although 
the first molar is very important, it is well also to consider the loss of 

2 Goodfnend, D J Deafness, Tinnitus, Vertigo and Neuralgia, Arch 
OtolarjTig 46 1-47 (July) 1947 

3 Brekhus, P J The Loss of Human Teeth, Minneapolis, University of 
Minnesota Press, 1928 
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other teeth, particularly after 40, the age after which most hearing aids 
are worn Brekhus® presented also the percentages of edentulous 
mouths m men and women between the ages of 20 and 70 (table 2) 

Table 1 — Relative Loss of Teeth, Expressed in Peicentages, During Ages From 
10 to 75 in Male and Female Patients 


Ages 


T'eeth Lost 

Sex 

10 

15 

20 

25 

30 

35 

40 

45 

60 

65 

60 

65 

70 

76 

Lower SIX 

M 

10 

30 

40 

45 

50 

55 

63 

70 

72 

77 

80 

85 

88 

90 


P 

15 

35 

47 

57 

65 

72 

75 

78 

82 

83 

86 

88 

92 

92 

Dpper SIX 

M 

5 

15 

23 

35 

40 

50 

55 

62 

69 

75 

81 

86 

89 

93 

P 

6 

15 

23 

35 

40 

56 

67 

72 

78 

80 

85 

88 

92 

93 

Upper five 

M 

0 

3 

11 

18 

29 

40 

48 

57 

62 

68 

75 

80 

86 

90 

P 

0 

3 

14 

30 

41 

55 

65 

72 

78 

82 

85 

90 

92 

93 

Dpper four 

M 

0 

4 

11 

18 

29 

37 

46 

55 

62 

67 

75 

80 

86 

90 

P 

0 

3 

14 

27 

40 

55 

63 

73 

77 

82 

84 

88 

91 

94 

Lower seven 

M 

0 

2 

8 

10 

25 

35 

45 

55 

63 

67 

76 

82 

87 

90 


P 

0 

3 

17 

25 

39 

60 

62 

70 

76 

80 

85 

88 

92 

95 

Dpper seven 

M 

0 

0 

3 

12 

21 

33 

44 

60 

64 

73 

79 

83 

90 

93 

P 

0 

1 

10 

20 

32 

45 

58 

68 

73 

78 

82 

88 

92 

93 

Lower five 

M 

0 

3 

9 

13 

19 

26 

S3 

41 

49 

56 

64 

70 

75 

79 


P 

0 

3 

12 

22 

30 

42 

50 

60 

65 

72 

76 

80 

86 

90 

Dpper two 

M 

0 

2 

6 

10 

20 

30 

39 

48 

55 

62 

69 

74 

81 

85 

P 

0 

2 

13 

18 

33 

41 

53 

63 

69 

75 

80 

86 

89 

96 

Dpper one 

M 

0 

0 

2 

10 

18 

25 

35 

44 

51 

60 

68 

75 

82 

89 

P 

0 

2 

10 

18 

29 

40 

60 

60 

67 

75 

79 

83 

89 

94 

Upper three 

M 

0 

0 

% 

0 

14 

22 

32 

45 

49 

58 

66 

75 

82 

88 

P 

0 

0 

6 

16 

26 

40 

60 

60 

67 

72 

78 

81 

87 

95 

Lower four 

M 

0 

0 

1 

6 

10 

15 

23 

30 

40 

47 

58 

64 

70 

73 

P 

0 

2 

4 

9 

17 

26 

36 

45 

64 

64 

70 

75 

82 

86 

Lower one 

M 

0 

0 

1 

2 

6 

12 

20 

28 

39 

48 

58 

65 

72 

76 

P 

0 

0 

3 

6 

10 

17 

26 

33 

43 

50 

60 

68 

78 

86 

Lower two 

M 

0 

0 

% 

1 

6 

12 

20 

28 

39 

48 

58 

62 

70 

74 

P 

0 

0 

2 

4 

10 

16 

26 

36 

43 

54 

60 

60 

78 

86 

I,ower three 

M 

0 

0 

% 

1 

4 

7 

15 

23 

S3 

42 

63 

60 

66 

69 

P 

0 

0 

1 

4 

9 

16 

26 

36 

41 

63 

60 

65 

78 

85 


* Trom Brekhus ^ The percentages were based on a senes of 9,450 patients 


Table 2* — Percentages of Edentulous Mouths in a Senes of Men and Women 

Between the Ages of 20 and 70 




Men 

A 



Women 

k 



Dpper 

Lower 

1 

Ihitire 

Vpper 

Lower 

Entire 

Age 

Jaw 

Jaw 

Mouth 

Jaw 

Jaw 

Mouth 

20 

1 

0 

0 

0 

0 

0 

SO 

8 

3 

3 

20 

8 

8 

40 

26 

13 

13 

43 

21 

20 

50 

44 

29 

28 

60 

40 

S9 

60 

62 

47 

46 

73 

57 

55 

70 

76 

58 

56 

86 

78 

76 


* I^om Brekhus 2 

In such cases there is no occlusion, and those patients who wear hearing 
aids should receive particular attention, for even though they wear 
complete upper and lower dentures there may be a loss of vertical 
height or intermaxillary distance, causing retraction of the mandibular 
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condyle This loss of vertical height may be due either to improper 
construction of the dentures or to alveolar resorption following the 
wearing of dentures that had been properly constructed when first 
applied 

DIAGNOSIS OF CONDYLAR RETRACTION 

The diagnosis of condylar retraction is not difficult and has been 
thoroughly discussed by Goodfnend “ 

The first procedure is to feel the movements of the condyles during 
the opening and closing of the jaws by placing the fingers over the 
joints Normally the movements are smooth, abnormally, there is lateral 
displacement or an uneven movement In the second step the tips of 



Fig 2 — (a) Measurement A, the distance from the center of the pupil to the 
corner of the hp, normally should be the same as measurement B In this patient, 
who has worn the same complete set of dentures for twenty years, A measured 
71 mm (6) Measurement B, distance from the base of the nose to the mental 
point of the chin, measured 58 mm — a loss of 13 mm in vertical height or inter- 
maxillary distance There was considerable movement of the outer third of 
the external auditory canals 

the little fingers are placed in the external auditory canals and the move- 
ments of the condyles are felt during speaking, swallowing, chewing, 
yawning, etc When normally positioned, the condyles do not cause 
encroachment on the lumen and there is minimum movement of the 
external canal , abnormally, crepitus, jerky movements and encroachment 
on the canal are felt This maneuver will also reveal inequality in 
movement of the two condyles 

The final procedure is to determine whether or not overclosure of 
the jaw with loss of vertical height or decrease in intermaxillary dis- 
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tance is present This is done by comparing the measurement from 
the point of the pupil to the corner of the lip (measurement A) with 
that from the base of the nose to the mental point of the chin (measure- 
ment B) These measurements are illustrated in figure 2a and h Nor- 
mally, A equals B , with overclosure, A is greater than B When the 
latter condition exists, there is said to be a loss of vertical height, a 
condition always accompanied with abnormal movements of the condyles 
and, hence, of the external auditory canal The actual measurements 
may be made with a rule graduated in millimeters We have found 
it convenient, however, to use the B-D facial surveyor® ^ and feel that 
this IS a more accurate method 

To determine the incidence of excessive movement in the external 
auditory meatus due to abnormal condylar motion, 100 hard of hearing 
patients were investigated Forty-eight of these patients were wearing 
hearing aids, and 52 should have had them Their ages ranged from 
7 to 85 years, all but 12 being 35 years old or more Using the diag- 
nostic procedure previously outlined, we found that 80 per cent of the 
patients showed malocclusion with abnormal movement of the mandibu- 
lar condyles This condition was not taken into consideration, to the 
patient’s knowledge, in a single case among the users of hearing aids 
when their ear inserts were being made Sixty per cent of the hearing aid 
wearers were dissatisfied with the aids because of complaints that could 
possibly have been due to an ill fitting ear insert 

CONCLUSIONS 

It is our contention, therefore, that if the best possible results are 
desired with a hearing aid an occlusal survey should be made This 
means that there should be close cooperation between the otologist 
and the dentist in fitting ear inserts When the difficulty is slight, 
there will be little need of corrective measures On the other hand, 
such restorative measures should be seriously considered when there is 
marked encroachment on the canal , this is particularly important for 
those patients who are edentulous If they were cared for, there would 
be fewer people who are forced to remove the ear insert of their hearing 
aid when eating or yawning because of the effects produced by improp- 
erly fitting dentures 

There is, we feel, still another benefit to be derived from restoring 
normal centric occlusion in many hard of hearing patients This is in 
reference to the well established, but infrequently considered, part played 
by malocclusion in the production of conduction deafness There is no 
agreement as to the exact pathogenesis of this condition, but there are 
many cases recorded attesting to the benefit derived from correction of 

4 Manufactured by the Bee-Dee Distributors, New York 
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the bite In addition, we have in our files records of patients who have 
shown as much as a 25 decibel gam in audition from no treatment other 
than restoration of normal centric occlusion Most of the patients requir- 
ing a hearing aid have either mixed or conduction deafness If in a 
part of these persons deafness is based to some extent on abnormality 
of the temporomandibular joint, then it is logical to assume that once 
this difficulty IS cared for there will be some lessening in the degree 
of their conduction deafness If this is accomplished, the acoustic output 
of the hearing aid used could be lower The tremendous benefit derived 
from lessening the acoustic output is obvious, for it is well known that 
the lower the acoustic output needed by the patient, the more satisfied 
he will be with the reception of the instrument 

SUMMARY 

Although most hearing aid ear inserts are now individually fitted, 
insufficient consideration is given to the abnormal movement of the 
cartilaginous portion of the external auditory canal which may occur 
as a result of retraction of the mandibular condyles posteriorly 

The principal cause of abnormal condylar movement and position is 
malocclusion, the presence of which is not difficult to determine That 
malocclusion is widespread in the population is evident from the results 
of a survey made by Brekhus on the loss of permanent teeth, the prin- 
cipal cause of malocclusion This survey also revealed that in the age 
group m which most hearing aid users are found the incidence of mal- 
occlusion IS greatest 

It is pointed out that if the hearing aid user is to get comfort and 
good acoustic seal with his ear insert, movements of the external auditory 
canal should be minimized In 80 per cent of the cases studied this 
would have required a restoration of normal centric occlusion 

In addition to greater comfort and better acoustic seal, reestablish- 
ment of normal centric occlusion may cause some decrease in the con- 
duction element of the deafness under consideration With this decrease 
a lower acoustic output could be used and more satisfactory reception 
would result 

It IS concluded that for the optimum fitting of hearing aid ear inserts 
cooperation of the otologist and the dentist is necessary m a large 
proportion of the cases 

165 Elk Place 
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PL^-^SMA CELL TUMOR SIMULATING BILATERAL MAXILLARY SINUSITIS 


MOREV PARKES, M D 
AND 

EAMUEL BURTOFF, M D , Sc D (Med ) 

WASHINGTON, D C 

Pecogr,tion of plasma cell tumors of the upper respiratory system and particu- 
larh of the accessory nasal sinuses has increased since attention has been called 
to their incidence by Ne\v,i Claiborn,- Jackson^ and others The otolaryngologist 
finds these tumors of particular interest because of their occurrence in the upper 
respiratory tract and, especially, in the maxillary sinuses The plasma cell tumor 
IS geneially considered to arise from the bone marrow although many cases of 
extiaosseous origin have been reported The classic multiple myeloma is thought 
to be a disease of the bone marrow or of the blood-forming structures generally, 
and, wnile the plasma cell tumors seem to be a phase in the developmental history 
of multiple m 3 'eloma, the cause and nature of these tumors are not definitely known 
and their exact relationship to multiple mj’eloma ^ is not clear 

If the plasma cell tumor should be regarded as arising in the hemopoietic 
system, particularly the lymphocytes, such a premise might explain the occasional 
extraosseous occurrence of the turior — in the soft tissues, such as the tongue, 
tonsils, pharynx and cheek o To carry this premise further, later multiple involve- 
ment of marrow may represent a fundamental pathologic change m tlie hemo- 
poietic system Microscopically, the plasma cell tumor presents a predominance 
of plasma cells, with evidence of mitosis throughout the tissue 

In all instances of plasma cell tumors reported in literature, the symptoms 
associated with the tumors have varied with the location and activity Thus, when 
T ^ ^^ce are involved, there is a gradually increasing swelling 

n e oropharynx, the symptoms are referable to the act of swallowing, later in 
e progress o t e disease, should there be invasion of the intracranial cavity 
dip opia and unilateral exophthalmos are evident The subjective symptoms in the 
case erein presented were typical of chronic maxillary sinusitis However, since 
the plasma c ell tumor usually grows at a rapid pace, the progressive symptoms 

From the Department of Otolaryngology, Gallinger Municipal Hospital 

Without Setetal Invofvemenr Arch ^Ot th^ Pharynx 

voivement. Arch Otolaryng 16 S0-S4 (July) 1932 

and Na^o-Pha^aVu ^ Cell Tumors of the Nasal 

and Naso Pharyngeal Mucosa, Arch Surg 23 477-499 (Sept ) 1931 

Otolaryng 14 713-So (Def)^^ 1931 ^ Tumors of the Tonsil and Pharynx, Arch 

delphia, W B ^Saundi? Comp°ny7T928, Tumors, ed 3, Phila- 

Upper p!rt of Refp’imtory ^TrJet ^ Anf ^ Tumors of 

(June) 1945 ’ & Laryng 54 283-297 
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come on at an equally rapid rate, usually from six months to one year after the 
first early symptoms ® 

It IS further reported that m plasma cell tumors of the accessory sinuses 
roentgenographic studies reveal a more extensive involvement of bone than would 
be expected from the clinical examination , considerable erosion of the surrounding 
bony structures can be seen This was so in the case here reported, both the lateral 
wall of the left orbit and the infraorbital plate being considerably involved 

In none of the reported cases have laboratory studies been of great value in 
early diagnosis of the plasma cell tumor Presence of Bence-Jones protein in the 
urine is rarely reported in cases of plasmocytoma prior to development of the 
multiple osseous lesions, which is rather late in the course of the disease Nor do 
the changes m the blood smear and alterations in the blood count serve as diag- 
nostic aids from all reports, since both types of changes are slight ® 

All authors are m accord that the plasma cell tumors are very sensitive to 
radiation and that once the diagnosis has been made irradiation is the treatment 
to be given In fact, the disease has been reported held in check for many years 
with radiation therapy However, it is warned that a guarded prognosis should be 
made, since there is always the possibility that the generalized multiple myeloma 
will arise at a later time, despite an apparent complete cure, the tumor must be 
regarded as highly malignant, and the patient should be kept under observation 
over a long period ® 

The case to be reported illustrates many of the salient features of the plasma 
cell tumor previously discussed 

REPORT or CASE 

A Negro man, aged 60, was first seen in the outpatient clinic on Nov 18, 1948, 
complaining of bilateral nasal obstruction, constant rhmorrhea and vasomotor 
symptoms He stated that some two months earlier he had noticed nasal obstruc- 
tion, first on one side and then on both sides, there was constant mucopurulent 
discharge, associated with a sensation of fulness in the antral region There was 
no sinus pain The left eye had been irritated for a period of three weeks The 
patient did not complain of other physical ailments, and there had not been any 
loss of weight 

General physical examination revealed nothing significant except for pathologic 
conditions in the nose and throat Examination of the nose revealed formation of 
polyps on both sides, so extensive that they protruded from the vestibule The 
sinuses were not tender A profuse mucopurulent discharge was evident in both 
nostrils There was dacrocystitis on the left associated with the purulent con- 
junctivitis The oropharynx and hypopharynx were normal However, the naso- 
pharynx when examined with a mirror showed what appeared to be polypoid tissue 
which filled the upper third of the space The ears were normal except for moderate 
retraction and thickening of the tympanic membranes 

Roentgenologic study of the sinuses revealed definite and profuse haziness of 
both antrums The remaining sinuses were essentially normal On the basis of this 
diffuse haziness, irrigation was done, a greenish yellow purulent material was 
obtained Since the patient did not show improvement, subjectively or objectively, 
after several irrigations, a study of the antrums was made after injection of iodized 
oil U S P , each antrum accepted only 1 cc of oil, and the subsequent roentgeno- 
gram revealed a marked filling defect suggestive of the presence of extreme polypoid 
degeneration or a tumor bilaterally 

Biopsy of the nasal polyps disclosed only the pathologic changes typical of a 
nasal polyp 
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A bilateral Caldwell-Luc operation was performed At the time of operation, the 
antrums were found completely filled with what appeared to be an organized 
necrotic inflammatory tissue which bled easily and which was firmly attached to 
the walls of the antrums but was not typical of antral polyps m appearance In 
removing this tissue, a pathologic dehiscence was found in the nasoantral wall and 
in the floor of the orbit 

The results of microscopic study of this tissue were reported as follows 
“There are groups of completely arranged cells which are irregularly trabeculated 
with narrow connective tissue bands and throughout which there are small fat 
cells The medium-sized cells have a relatively large, usually round or ovoid nucleus, 
resembling plasma cells Mitotic figures are seen throughout the slide ” 

The patient suffered no ill effects from the operation He was discharged seven 
days later and was asked to return to the clinic within the second day, however, 
he did not return for three weeks At that time examination disclosed a large 
mass on the right cheek The left eye was proptosed and fixed The patient com- 
plained of diplopia and blurring of vision He had lost some weight 

Roentgen irradiation was begun, the total dose was 1,500 r to each antrum and 
1,500 r each to the right and left zygomatic region The patient made remarkable 
progress as a result of this treatment The left eye returned to its normal position, 
and there was a return of function of the extraocular muscles The plasma cell 
tumor tissue in the nasopharynx and in the nose itself seemed to have disappeared 
Laboratory examinations revealed no abnormal conditions Bence-Jones protein 
was not found Roentgenograms of the long bones and scalp revealed no other 
lesions 

When the patient was seen June 1, 1949, there were no signs or symptoms 
of the disease 

COMMENT 

The plasma cell tumor herein described is interesting m that it simulated a 
chronic maxillary sinusitis The case shows the importance of careful microscopic 
study of all tissues removed at the time of operation, whether the tissue is thought 
to be a simple polyp or diseased tissue present in an antrum The present case 
also serves to emphasize the occurrence of this neoplasm m the accessory sinuses, 
particularly in the antrums Early diagnosis is important because of the efficacy 
of radiation in treatment of this type of tumor However, from all reported 
instances, an over-all poor prognosis may be expected, since it has been found that 
even after an interval of seven to ten years the neoplasm may recur as multiple 
myeloma in other locations 

CONCLUSIONS 

Plasma cell tumors of the maxillary sinuses are increasingly recognized, and an 
early diagnosis can be made, radiation therapy instituted in the early stages has 
brought remarkably quick improvement But owing to the frequent development 
of multiple myelomas in later years, the prognosis can never be considered good 
Pathologic studies of all tissues is of the utmost importance in diagnosing the 
plasma cell tumors 



RECOVERY IN OTITIC PNEUMOCOCCIC MENINGITIS 
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A woman aged 55 letamecl good hearing piaclically unchanged after removal 
of the malleus, incus and dium membrane during the course of acute otitis media, 
mastoiditis and meningitis She had been examined a month prior to her present 
illness, when her healing for the whispered voice was within normal limits but 
audiomctnc examination showed moderate decibel loss bilaterally Subsequent 
examinations were made with tlie same audiometer and under the same conditions 
The initial cell count of the spinal fluid was 9,000 pei cubic millimetei It is 
recognized that the higher the count and the older the patient, the less the chance 
for recovery 


The mtracianial pathway of extension of tlie tympanomastoid infection was not 
demonstrable at the time of operation , it may have been through venous channels 
Various routes of intracranial extension, such as via the subarcuate fossa from 
infected parantral cells, through the dura beneath the gasserian ganglion and from 
infected paratubal cells into the carotid canal, were shown by studies of serial 
horizontal sections of the middle ear and the mastoid in 26 cases of pncumococcic 
and m 13 cases of streptococcic meningitis occurring during the period from 1929 
to 1932 1 Although all deaths w'cre proved to have resulted from meningitis 
secondary to the infection of the middle ear and the mastoid, the drum membianes 
had returned to an approximately normal macroscopic and microscopic picture, 
as shown in the photomicrographs and published cases 

Before the days of chemotherapy and use of the antibiotics, many patients with 
protective meningitis — that is, meningitis with no organisms demonstiable m the 
cerebrospinal fluid — were saved by drainage, removal of feeding foci and other 
measures Rare was the patient with streptococcic infection — and rarer the patient 
with pneumococcic meningitis — who was saved 

The patient in the present lepoit had had no previous aural infection to her 
knowledge At the onset of her illness, she experienced a frontal headache for 
thirty-six hours and then became unconscious On her entry to the hospital, she 
had been unconscious for seven hours The right drum membrane was found red 
and bulging and was immediately incised, yielding scrosanguineous exudate Tlie 
spinal fluid, with a count of 9,000 cells per cubic millimeter, yielded a pure culture 
of pneumococci The first recorded temperature (rectal) was 105 5 F , the white 
blood cell count was 12,900, with 43 per cent stab cells, 44 per cent segmented 
onus and 13 per cent lymphocytes Daily laboratory examinations showed pio- 
gressive improvement in the patient’s condition Two days after admission to tlie 
hospital she showed occasional rational response, and in four days she was fairly 
rational Lumbar puncture, with intrathecal injection of 25,000 units of penicillin, 
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was made twice daily for two days and then daily for ten subsequent days, with 
the intrathecal injection of penicillin omitted after the seventh day 

The temperature curve did not approximate normal until five days after 
tympanomastoid drainage (two weeks after the patient’s admission to the hospital) 
Penicillin was given intramuscularly every two hours for four weeks, 500,000 units 
on admission, 100,000 units for two days and then 30,000 units until the day of the 
exploratory mastoidectomy, when the dose was increased to 100,000 units, with 
reduction to the preoperative dose in two days 

Sulfadiazine was given to maintain levels of from 8 to 13 mg per hundred 
cubic centimeters On the patient’s fifteenth day m the hospital, leukopenia, with 
a count of 3,300 cells, developed Sulfadiazine was discontinued, and m two days 
the white cell count had risen to 6,800 Lactated Ringer’s solution U S P with 
5 per cent dextrose was given subcutaneously and intravenously m the amount of 
5,400 cc during the first eighteen hours and 3,000 cc daily through the sixth day in 
the hospital, when the patient was able to take fluids by mouth On her ninth day 

Results of Audwmetric Tests 
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in the hospital (two days after ventriculograms failed to show evidence of cerebral 
abscess), with slight tenderness and edema still remaining over the right mastoid 
bone, tympanomastoid operation was performed, with the patient under thiopental 
sodium (pentothal sodium®) anesthesia The mastoid cells were soft in places 
and hemorrhagic throughout Minimal granulations were present m the antrum 
and the aditus The malleus and incus were removed and the drum membrane 
was excised subtotally, an anterior 2 mm rim being permitted to remain 

The tympanomastoid cavity was completely epithelized and dry by the twentieth 
postoperative day Hearing for the whispered voice approximated normal limits, 
between 20 and 40 feet (6 and 12 meters), and remains unchanged at the time of 
this report Audiometric findings were not essentially changed by the operation 
or illness, considering the 10 decibel factor of error 

Comment — It is considered that the rim of the drum membrane, permitted 
purposely to remain, grew together with connective tissue and squamous epithelium 
to cover the stapes m such a way as to permit fairly normal hearing 

Beaumont Medical Building 
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Abstracts from Current Literature 


Ear 

Use of Nitrofuran Therapy in External Otitis Jack R Anderson and 
C H Steele, Laryngoscope 58 1279 (Dec ) 1948 

Most external otitis is of bacterial rather than of fungous origin Nitrofurazone 
(furacin®) solution 1 500 is an effective germicide After the ear has been 
thoroughly cleansed, the solution is placed on a cotton wick, which is inserted and 
left in place for twenty-four hours The patient keeps the wick saturated with the 
solution by adding some periodically If a fungous infection is suspected, a meta- 
cresylacetate-thymol solution is used also Three treatments are all that are usually 
necessary, relief being obtained relatively quickly Hitschler, Philadelphia 

Practical Aspects of Labyrinthine Tests Gordon D Hoople, Laryngoscope 
59 12 (Jan) 1949 

Vertigo IS becoming more common To determine the cause is often difficult 
A careful history and physical examination, including that of the hearing, are 
necessary, as well as labyrinthine tests The combination of the three will give 
a reasonably good diagnosis 

The labyrinthine tests should be practical Much detailed information is not 
to be anticipated from these, and such observations as can be made may be more 
confusing than helpful 

Various methods of performing these tests are discussed The Hallpike- 
Cawthorne procedure is preferred It is described in detail It consists essentially 
in douching each ear with water slightly above and slightly below body temperature 

Hitschler, Philadelphia 

The Role of Virus Infections in the Etiology of Serous Otitis Media 
Harold G Tobey, Laryngoscope 59 35 (Jan) 1949 

The incidence of secretory otitis media has increased greatly in recent years 
There must be other causes than that of mechanical obstruction of the eustachian 
tube, in fact, obstruction may have little to do with the condition Politzer said 
that the discharging of fluid into the tympanic cavity was due mostly to inflam- 
mation of the mucous membrane of the middle ear Some years ago such inflamma- 
tion resulted in severe acute otitis media and often mastoiditis , now the insidious 
mild secretory otitis results Chemotherapy cannot completely account for this 
change, rather, an avirulent bacterium or a virus is thought to be present 
Symptoms, signs and stages of the disease are described 

Politzerization may clear up the condition, or myringotomy, sometimes repeated, 
may be necessary In some cases the cells of the mastoid process become involved, 
necessitating their removal 

The occurrence and importance of secretory otitis media should not be overlooked 

Hitschler, Philadelphia 

Pharynx 

The Use of Bismuth in Tonsillitis W Stirk Adams, Birmingham M Rev 
15 171 (Oct) 1947 

Mr Adams, Honorary Surgeon of the Ear, Nose and Throat Department, 
United Hospital and Children’s Hospital, Birmingham, England, discusses the 
use of bismuth compounds in tonsillitis, reviewing the reports of some British 
and American authorities He quotes J F Lewis, who stated that the organisms 
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etiologically responsible in acute follicular tonsillitis are fusiform bacilli and 
spirochetes, and not the streptococcal or hemolytic agents, as usually reported 
The author summarizes and concludes as follows 

“1 — A review of the original articles by Monteiro, and of published reports by 
all observers since, supports the conclusion that treatment by bismuth compounds 
controls the infection m acute non-specific tonsillitis and reduces the illness to a 
period of twenty-four hours m children and forty-eight hours in adults 

“2 — The disadvantages of intramuscular injections of bismuth salts are con- 
sidered and rectal administration in suppository form is advocated 

“3 — The evidence for the etiological organism responsible for acute tonsillitis 
IS considered, and on clinical grounds it is concluded that acute follicular tonsil- 
litis IS a spirochaetal disease 

“4 — ^The economic value of the treatment is evident and the discomfort to 
the patient of an injection is abolished” 

The following doses are recommended for injection 

“Adult — Bis sodii tartrate mgm 25 (approx 5/13 gram) aq sterile 

ad 1 cc 

“Infant — Bis sodii tartrate mgm 2 5 (approx 5/130 grain) aq ad 1 cc ” 

For rectal suppositories, this prescription is given 

“Adult — Bis sodii tartrate mgm, 50 (approx 5/6 gram) cocoa butter ad 1 
gramme (15 grams) 
or 

bis sodii tartrate mgm SO, glyco-gelatin ad 1 gramme” 

Gordon, Philadelphia 

Larynx 

The Treatment of Intrinsic Cancer of the Larynx John D Kernan, 
New York State J Med 48 178 (Jan 15), 1948 

Dr Kernan states that 95 per cent of intrinsic cancers of the larynx arise 
from the vocal cords Satisfactory management calls for (1) complete removal 
of the primary growth and (2) removal or destruction of all lymphatic involve- 
ment One has a choice of radiotherapy or surgery, or both Radiotherapy des- 
troys cells according to their sensitivity Young cells and tissues in which the cells 
divide frequently are more sensitive to destruction than others Too much radia- 
tion will, to be sure, destroy deep, resisting cells but will also cause the death 
of fairly normal cells Dr Kernan states “ no radioresistant cancer, situated 
in a vital area, can be justifiably treated by radiotherapy ” 

Radiosensitivity and radiocurabihty are not always synonymous Objections to 
radiotherapy are based on the fact that 96 per cent of these cancers are squamous 
celled and not commonly radiosensitive, and on the fact that if radiotherapy fails 
surgical treatment is difficult or impossible These objections are no longer com- 
pletely valid in these days of better radiotherapy, for if treatment is successful 
the patient has a healed larynx without deformity and a useful voice 

If surgical treatment is chosen, laryngofissure is the operation of choice for early 
intrinsic laryngeal cancer The patient should be hospitalized a week or ten days 
preceding the operation, and preparation should be complete in every detail To 
prevent postoperative infection, penicillin is given in doses of approximately 100,000 
units daily during the preparation period The choice of anesthesia should be left 
to an expert anesthetist In Europe, local blocking of the cervical plexus is com- 
mon, in America, most surgeons prefer general narcosis In any case, the cough 
reflex must be kept intact, for hemorrhage and pneumonia are common complica- 
tions Kernan describes the methods of intralaryngeal removal originated by Lynch 
and continued by Lejeune 
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Laryngofissure gives good results in early intrinsic cancer, that is, when there 
IS mobility of the cords, no invasion of the arytenoid cartilages and no extension 
to the lymphatics This operation is contraindicated when the ventricular band, 
the subglottic space or an arytenoid cartilage is involved The operation is 
described in detail , it does not vary from the classic procedure, but various points 
are emphasized (1) The interior of the trachea and larynx are anesthetized by 
the instillation of a few drops of 10 per cent solution of cocaine hydrochloride 
between the tracheal rings [Abstracter’s Note — This is the so-called “tranquil 
tracheotomy” of Dr St Clair Thomson ] (2) Blood must be kept out of the lower 

airways (3) "Excision of the growth is carried out so as to leave a surrounding 
free margin of tissue by making a straight vertical incision with scissors toward 
the arytenoid region above and below the growth, taking in, of course, the whole 
thickness of the tissue” (4) A bronchoscope is passed through the tracheotomy 
opening, and all fluid is removed (5) The raw surfaces are powdered with sulfa- 
diazine, and the soft parts are closed in layers 

Postoperative care calls for a semireclining or sitting position of the patient, 
retention of the tracheotomy tube for twelve to twenty-four hours, administration 
of sterile water by mouth for twenty-four hours, a fluid diet, gavage when neces- 
sary, continued administration of penicillin and removal of granulations as required 
Healing takes place in two or three months Total laryngectomy is reserved for 
invasion of the lymphatics or of parts external to the larynx 

Dr Maurice Lenz speaks in the discussion of the joint observations which he 
and Dr Kernan had carried on for seventeen years at the time of the report 
Of 128 patients treated by roentgen therapy, 30 were free from clinical evidence of 
cancer for five to fourteen years afterward, but treatment failed in all 26 cases of 
cancer of the piriform sinus Necrosis of cartilage was not unusual, but roentgen 
therapy “in early cancer of the cords gives as high a cure rate and a better voice 
than laryngofissure” Voorhees, New York 


Nerve Block Therapy for Pain of Laryngeal Tuberculosis E AI Papper 
and E A Rovenstine, New York State J Med 48 622 (March 15) 1948 


Working in the Department of Anesthesia, Bellevue Hospital, the authors 
treated 15 patients who had the distressing symptoms of dysphagia and exquisite 
pain 

Entrance is made in the midline just above the thyroid notch with the patient 
in a supine position, and the needle is advanced toward the hyoid cornu and 
stopped just below it, where infiltration is desired Into the superior larvngeal 
nerve, which also contains some motor elements, 2 cc of 2 per cent solution of 
procaine hydrochloride is injected Ten minutes later, 2 cc of absolute alcohol 
IS instilled at this site Immediate relief is obtained for weeks or months Some 15 
patients were thus treated with bilateral injections when pain was intense during 
deglutition and phonation All these patients had advanced pulmonary tubercu- 
losis, and all died later The course of the disease was not altered by the 
procedure Three patients had only partial relief, failures occurred in the treat- 
ment of 2 patients Two required a second nerve block, but relief was gamed 
at both sittings Diagrammatic drawings illustrate the surgical anatomy and the 
method of injection 


(Abstracter’s Note — ^W'’hile such injections are not new in a broad sense 
the approach is different from that in ordinary use, in which the injection is 
made into the superior laryngeal nerve at the point where it passes over the 
thyroid cartilage into the larynx ) 

Voorhees, New York 
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Carcinoma of the Esophagus without Dysphagia Abraham W Freireich, 
New York State J Med 48 911 (April 15) 1948 


This report was made before the clinical conference of the Fourth Medical 
Division, Bellevue Hospital, Nov 24, 1947 It concerns the case of a man 
of 79 with weakness, anorexia, an episode of alternating diarrhea and constipation 
and a weight loss of 25 pounds (113 Kg ) of two months’ duration An unusually 
complete physical examination was made, however, the patient was too severely 
ill for esophagoscopy The gastrointestinal tract was studied only at each end A 
roentgenogram of the chest showed widening of the supracardiac aorta In the 
discussion. Dr Emanuel Appelbaum states that dysphagia is early and persistent 
in cancer of the esophagus Metastasis is frequent and is also early, but symptoms 
may be indefinite when no compression of the lumen is present In fact, cases 
have been described in which cancer of the esophagus was determined only after 
death The autopsy report, by Dr Henry Spitz, describes the mam lesion, at 
the level of the bifurcation of the trachea, as a fungating, ulcerated, circular 
mass, the lumen of the esophagus was about normal Microscopic examination 
revealed a squamous cell carcinoma which had widely and diffusely invaded the 
external esophageal wall This was an example of an occult condition with 
nothing specific in the history, physical findings or laboratory reports “Even the 


terminal events are nonrevealing’’ 


Voorhees, New York 


Nose 


Repair of the Septal Perforation a Rhinologic Problem A Rhinoplastic 
Approach (Author’s Technique) Robert C Seeley, Laryngoscope 59 
130 (Feb ) 1949 

Seeley reviews the literature on septal perforations and presents a new surgical 
method of closure Ten etiologic factors are mentioned The medical treatment 
and the already known surgical technic are reviewed The new procedure is shown 
m detail It consists of a double flap repair allowing the continuity of the mucous 
membrane of the septum to be restored, leaving no raw areas This is accom- 
plished by mobilizing of the mucous membrane from the cartilaginous and bony 
portions of the inner nose continuous with that of the septum The membranous 
perforation is then sutured and the flap reapplied Hitschler, Philadelphia 


Probable Nasal Diphtheria, with Observations on Schick Tests Joseph 
S Feibush, New York State J Med 47 2600 (Dec 1) 1947 

Feibush speaks of “the rising incidence of diphtheria noted by observers m 
Europe, Nova Scotia and upstate New York,’’ and emphasizes “eternal vigilance’’ 
m holding this disease in check The report concerns a 4J4 year old boy with 
a purulent discharge from the left nostril and a thick, yellowish membrane extending 
from the floor of the nose up along the lateral wall There was no fever A culture 
was reported by the health department to be positive for diphtheria bacilli 
Nasal cultures from the patient’s father, mother and sister, made at intervals of 
approximately two weeks, were all negative Penicillin was given locally by 
means of drops and nasal packs A 12,500 unit dose of antitoxin was given 
intramuscularly No foreign body was found There was extension to the throat, 
a culture was positive for diphtheria bacilli The author describes Schwarz’s 
reported experiences with the Schick test, which were favorable His own con- 
clusions are that all children should have the Schick test and a control test three 
to SIX months after the last immunizing dose, if the reaction is positive, a course 
of secondary immunization with alum-precipitated diphtheria toxoid should be 
given, followed by the Schick test, a combined reaction should result in reim- 



ABSTRACTS FROM CURRENT LITERATURE 


675 


munization without a Schick test, the Schick test should be repeated before the 
child enters school 

[Abstracter's Note — It is not clear why the author uses the word “probable” 
in his report The reported condition seems to be nasal diphtheria, with extension 
to the throat, as might have been expected The author delayed for a month 
examination for a foreign body, which is important in all one-sided purulent nasal 
conditions, and especially in a case in which there is no fever ] 

VooRHEES, New York 


Psychosomatic Rhinorrhea and Psychosomatic Dyspnea Louis Sternberg, 
New York State J Med 48 639 (March 15) 1948 


Sternberg, working m the Department of Allergy, Beth Israel Hospital, 
New York city, differentiates true allergy from the psychosomatic type due to 
antigen-antibody reactions Two cases are reported in which there was no ante- 
cedent infection although the resemblance to hay fever m 1 and to bronchial asthma 
in the other was great 

A premedical student with a family history of allergy suffered sneezing and 
other signs of nasal discomfort during the summer of 1944, at which time 
she was tense and anxious The symptoms continued until September, when she 
became well, to continue so throughout the winter In the spring of 1945, she 
entered medical school, began to worry and had a return of all the symptoms 
Laboratory tests were negative for pollens and other substances She soon 
began to enjoy her studies and did well in examinations, all symptoms disappeared 
completely during 1946 and 1947 

The second patient had been married at 14 and divorced twice, she had 
then married a man sixteen years older than herself Severe asthma developed four 
years later, becoming worse when the patient quarreled with her husband Reac- 
tions to skin tests were negative Treatment with autogenous sputum vaccine gave 
no improvement The husband died Eight months later, the patient reported that 
she had “been perfectly well since” In both cases, the precipitating cause was 
set down as “psychic stress and strain ” Complete recovery occurred when this 


was relieved 


Voorhees, New York 


Bacterial Filtrates and Autogenous Vaccines in the Treatment of 
Chronic Sinus Disease and Other Chronic Respiratory Affections 
Preliminary Report Hugh M Kinghorn, George E Wilson and 
Morris Dworski, New York State J Med 49 41 (Jan 1) 1949 

This study was made in Saranac Lake, N Y It concerns results obtained 
with bacterial filtrates and autogenous vaccines in the treatment of “intractable 
conditions” There were 47 patients suffering from various infections of the 
respiratory tract — chronic sinusitis and “catarrh”, cough and sputum after surgical 
treatment of the chest, symptoms such as these where surgical intervention was 
contraindicated, bronchiectasis, and allergic bronchitis The laboratory technic of 
making the agents used is described It seems complicated and difficult Injections 
were intradermal, but an effort was made to plant the agents in the sinuses or in the 
middle meatus Staphylococcus was found in all cases ' As for tlie patients who 
had disease of the lungs, all showed a mixed infection The tuberculous ones had 
far advanced” disease and were “seemingly hopeless nothing else could be 
done for them 1" Of the 47, 1 who had bronphiectasis, did not improve Two with 
allergic bronchitis and 6 with far-advanced pulmonarx tuberculosis “improved 
immensely ” Of 16 patients who had sinusitis, 81 25 per cent were improved, but 
18 75 per cent were unimproved In discusfjon,|^ipr HpyardAVestcott, New York, 
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called for testing of the procedures by others who have similar patients under 
their care Skin tests offer no criterion of value of the treatment, since end results 
only should be decisive Dr Edmonde D Neer, New York, referred to the late 
Dr Mackenty’s results from surgical treatment of the sinuses, which were excel- 
lent He praised bacteriophage, used locally, and spoke of its “destructive action” 
on staphylococci He said, further, that nothing in the literature shows results 
comparable to the work of Kmghorn and his associates “ only the best 
laboratory facilities and the most patient investigators can duplicate these results ” 

VooRHEES, New York 

Conservative and Surgical Management of Ethmoid and Sphenoid Sinusitis 

Stuart L Craig, New York State J Med 49 181 (Jan IS) 1949 

Conservative treatment calls for (1) dietary considerations, (2) studies as to 
the supply of vitamins A, B (the complex), C (ascorbic acid) and D, as to environ- 
mental conditions and as to worry, fatigue, etc (3) correction of glandular 
dyscrasias, hypothyroidism and other endocnnopathies Glandular preparations 
are best administered by an endocrinologist For allergy plus bacterial invasion 
the physician has such drugs as diphenhydramine hydrochloride (benadryl hydro- 
chloride®) and tnpelennamine hydrochloride (pyribenzamine hydrochloride®) Fre- 
quent colds in children may be due to obstructing adenoids, tonsils, polypi or 
deviated septum Vaccines may be useful against resistant infections of known 
origin For diagnosis roentgen study is imperative Material should be taken from 
all infected sinuses and cultured The procedure is outlined Colon bacilli are 
often found in the sphenoid sinus! They are not susceptible to penicillin but 
succumb to streptomycin and sulfadiazine administered singly or m combination 
Acute ethmoiditis yields to suction, irrigation, packs, aerosol penicillin, rest in bed, 
sedation and humidification Inhalations of menthol, eucalyptus and camphor per 
formula are valued Craig also uses a modified Proetz technic Acute sphenoiditis 
is often unrecognized It is suspect whenever pain in areas supplied by the fifth 
nerve are involved Irrigations and nasal drops used at home are helpful Chronic 
ethmoiditis rarely calls for ablation of the ethmoid labyrinth Crusts and reinfec- 
tions are common The transantral approach does less damage, and the external 
route may be preferable Radical operations are permissible in the presence of 
ocular complications with impending loss of vision In any case postoperative care 
IS paramount Use the antibiotics, cauterize excess granulations 

Voorhees, New York 

Miscellaneous 

An Epidemic of Diphtheria William A Reilly, Am J Dis Child 74 130 
(Aug) 1947 

Reilly states that there has been a gradual loss of immunity in the United 
States since 1915, when prophylaxis against diphtheria was begun here This 
report deals with 413 personnel of the Fifty-Ninth Evacuation Hospital in 
Palermo, Sicily, between August 1943 and May 1944 Eighty-one patients had 
active diphtheria, 116 were carrying virulent diphtheria bacilli but had a mixed 
infection, and 19 were “healthy carriers” It was difficult to differentiate the 
infection clinically from follicular tonsillitis or ordinary pharyngitis, for a mem- 
brane and toxicity developed in many cases Patients with negative reactions 
to the Schick test numbered 13 (16 per cent) of 81 with active diphtheria, this 
number was higher than previous averages There were no deaths, but myo- 
carditis developed m 1 man The frequency of the types of diphtheria organisms 
was in this order gravis, mitis, intermedins , however, the mortality was 
extremely low Sulfathiazole and sulfadiazine eradicated secondary organisms 
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and made antitoxin more effective and possibly helped to remove the carrier 
condition The duration of the membrane in persons with a positive Schick reaction 
followmg diphtheria averaged six and one-half days The Schick test done 
within forty-eight hours after administration of 25,000 to 75,000 units of anti- 
toxin gave negative reactions in all cases Voorhees, New York 

Importance oe Bronchial Rupture in Tuberculosis of Endothoracic Lymph 

Nodes 0 Gorgenyi-Gottche and D Kassay, Am J Dis Child 74 166 

(August) 1947 

The authors, from the St James and White Cross Hospitals, respectively, in 
Budapest, Hungary, studied bronchial rupture m 18 children by bronchoscopy and 
in 8 at autopsy The percentage of rupture is much higher than hitherto published 
figures have shown Ruptures in 52 6 per cent of cases were proved by bronchoscopy , 
many ruptures occur in the smaller tubes, which cannot be visualized The prog- 
nosis IS not so poor as one might think, for the process is one of relief in which 
debris and bacilli are coughed out The bronchial rupture takes place four to 
SIX months after primary tuberculosis infection becomes manifest , m small babies. 
It may be earlier 

Prodromal signs are a “ringing brassy” cough, “bitonal” m sound, which is 
due to vibrating granulation tissue or caseous extrusions, and an “asthmatoid 
wheeze ” Constant fever, with a persistently high sedimentation rate, indicates that 
the impending rupture is due to the active tuberculous process of the lymph nodes , 
if fever occurs after the rupture, occlusion of a bronchus or bronchogenic spread 
IS a likely cause The diagnosis is aided by the Holzknecht-Jakobson sign (move- 
ment of the mediastinal organs on inspiration, observed during roentgenologic 
examination) Fourteen of fifteen ruptures were thus diagnosed In any case, the 
sign IS an imperative indication for bronchoscopy Since bronchoscopy is a harm- 
less procedure in infants and children, it is useful, not only in diagnosis, but in the 
removal of pulmonary masses , it may, therefore, be lifesaving “Bronchoscopy,” 
say the authors, “is an important procedure which cannot be spared in pediatric 
practice” The article is forty-one pages in length, it contains two tables and 
twelve roentgenograms Voorhees, New York 

Aphasics Observations and Tentative Conclusions Jon Eisenson, J Speech 

Disorders 12 290 (Sept) 1947 

Examinations of persons with aphasia in Army hospitals showed no reliable 
correlation between the type of language dysfunction and the site of injury Neither 
was there any consistent relation between the extent of brain injury and the capacity 
to relearn The loss of capacity to abstract observed in civilians with aphasia 

was by no means a general characteristic of the behavior of most aphasic 

patients in the Army An average or higher premorbid intelligence was more 
frequently associated with aphasia and with the maintenance of aphasic dis- 
turbances than was a below average intelligence Premorbid personality traits 

are highly important factors With regard to the site of the brain injury 

there was only one consistent finding When aphasic disturbances continued 
to be present three or four months after the incidence of trauma, it was noticed 
that the injured area always involved part of the contralateral cerebral hemi- 
sphere Except in cases in which the amount of brain injury was extremely 
great and involved both cerebral hemispheres, the extent of the injury seemed to 

^ve little beanng on the patient’s progress and improvement One patient had 
suffered approximately a 25 per cent loss of brain tissue in the left occipital and 
parietal areas Despite this, he progressed from having almost global aphasia 
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called for testing of the procedures by others who have similar patients under 
their care Skin tests offer no criterion of value of the treatment, since end results 
only should be decisive Dr Edmonde D Neer, New York, referred to the late 
Dr Mackenty’s results from surgical treatment of the sinuses, which were excel- 
lent He praised bacteriophage, used locally, and spoke of its “destructive action” 
on staphylococci He said, further, that nothing in the literature shows results 
comparable to the work of Kmghorn and his associates “ only the best 
laboratory facilities and the most patient investigators can duplicate these results ” 

VooRHEES, New York 

Conservative and Surgical Management of Ethmoid and Sphenoid Sinusitis 

Stuart L Craig, New York State J Med 49 181 (Jan 15) 1949 

Conservative treatment calls for (1) dietary considerations, (2) studies as to 
the supply of vitamins A, B (the complex), C (ascorbic acid) and D, as to environ- 
mental conditions and as to worry, fatigue, etc (3) correction of glandular 
dyscrasias, hypothyroidism and other endocrinopathies Glandular preparations 
are best administered by an endocrinologist For allergy plus bacterial invasion 
the physician has such drugs as diphenhydramine hydrochloride (benadryl hydro- 
chloride®) and tnpelennamme hydrochloride (pynbenzamme hydrochloride®) Fre- 
quent colds in children may be due to obstructing adenoids, tonsils, polypi or 
deviated septum Vaccines may be useful against resistant infections of known 
origin For diagnosis roentgen study is imperative Material should be taken from 
all infected sinuses and cultured The procedure is outlined Colon bacilli are 
often found in the sphenoid sinus' They are not susceptible to penicillin but 
succumb to streptomycin and sulfadiazine administered singly or in combination 
Acute ethmoiditis yields to suction, irrigation, packs, aerosol penicillin, rest in bed, 
sedation and humidification Inhalations of menthol, eucalyptus and camphor per 
formula are valued Craig also uses a modified Proetz technic Acute sphenoiditis 
IS often unrecognized It is suspect whenever pain in areas supplied by the fifth 
nerve are involved Irrigations and nasal drops used at home are helpful Chronic 
ethmoiditis rarely calls for ablation of the ethmoid labyrinth Crusts and reinfec- 
tions are common The transantral approach does less damage, and the external 
route may be preferable Radical operations are permissible in the presence of 
ocular complications with impending loss of vision In any case postoperative care 
is paramount Use the antibiotics, cauterize excess granulations 

Voorhees, New York 

Miscellaneous 

An Epidemic of Diphtheria William A Reilly, Am J Dis Child 74 130 
(Aug) 1947 

Reilly states that there has been a gradual loss of immunity m the United 
States since 1915, when prophylaxis against diphtheria was begun here This 
report deals with 413 personnel of the Fifty-Ninth Evacuation Hospital in 
Palermo, Sicily, between August 1943 and May 1944 Eighty-one patients had 
active diphtheria, 116 were carrying virulent diphtheria bacilli but had a mixed 
infection, and 19 were “healthy carriers” It was difficult to differentiate the 
infection clinically from follicular tonsillitis or ordinary pharyngitis, for a mem- 
brane and toxicity developed in many cases Patients with negative reactions 
to the Schick test numbered 13 (16 per cent) of 81 with active diphtheria, this 
number was higher than previous averages There were no deaths, but myo- 
carditis developed in 1 man The frequency of the types of diphtheria organisms 
was in this order gravis, mitis, intermedins , however, the mortality was 
extremely low Sulfathiazole and sulfadiazine eradicated secondary organisms 
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and made antitoxin more effective and possibly helped to remove the carrier 
condition The duration of the membrane in persons with a positive Schick reaction 
following diphtheria averaged six and one-half days The Schick test done 
within forty-eight hours after administration of 25,000 to 75,000 units of anti- 
toxin gave negative reactions in all cases Vooehees, New York 

Importance of Bronchial Rupture in Tuberculosis of Endothoractc Lymph 

Nodes O Gorgenyi-Gottche and D Kassay, Am J Dis Child 74 166 

(August) 1947 

The authors, from the St James and White Cross Hospitals, respectively, in 
Budapest, Hungary, studied bronchial rupture in 18 children by bronchoscopy and 
in 8 at autopsy The percentage of rupture is much higher than hitherto published 
figures have shown Ruptures in 52 6 per cent of cases were proved by bronchoscopy , 
many ruptures occur in the smaller tubes, which cannot be visualized The prog- 
nosis IS not so poor as one might think, for the process is one of relief in which 
debris and bacilli are coughed out The bronchial rupture takes place four to 
SIX months after primary tuberculosis infection becomes manifest, m small babies. 
It may be earlier 

Prodromal signs are a “ringing brassy” cough, “bitonal” in sound, which is 
due to vibrating granulation tissue or caseous extrusions, and an “asthmatoid 
wheeze ” Constant fever, with a persistently high sedimentation rate, indicates that 
the impending rupture is due to the active tuberculous process of the lymph nodes , 
if fever occurs after the rupture, occlusion of a bronchus or bronchogenic spread 
is a likely cause The diagnosis is aided by the Holzknecht-Jakobson sign (move- 
ment of the mediastinal organs on inspiration, observed during roentgenologic 
examination) Fourteen of fifteen ruptures were thus diagnosed In any case, the 
sign IS an imperative indication for bronchoscopy Since bronchoscopy is a harm- 
less procedure in infants and children, it is useful, not only in diagnosis, but in the 
removal of pulmonary masses, it may, therefore, be lifesaving “Bronchoscopy,” 
say the authors, “is an important procedure which cannot be spared in pediatric 
practice” The article is forty-one pages in length, it contains two tables and 
twelve roentgenograms Voorhees, New York 

Aph ASICS Observations and Tentative Conclusions Jon Eisenson, J Speech 

Disorders 12 290 (Sept) 1947 

Examinations of persons with aphasia m Army hospitals showed no reliable 
correlation between the type of language dysfunction and the site of injury Neither 
Was there any consistent relation between the extent of brain injury and the capacity 
to relearn The loss of capacity to abstract observed in civilians with aphasia 
was by no means a general characteristic of the behavior of most aphasic 
patients in the Army An average or higher premorbid intelligence was more 
frequently associated with aphasia and with the maintenance of aphasic dis- 
turbances than was a below average intelligence Premorbid personality traits 
sre highly important factors With regard to the site of the brain injury 
there was only one consistent finding When aphasic disturbances continued 
to be present three or four months after the incidence of trauma, it was noticed 
that the injured area always involved part of the contralateral cerebral hemi- 
sphere Except in cases in which the amount of brain injury was extremely 
^eat and involved both cerebral hemispheres, the extent of the injury seemed to 

sve little bearing on the patient’s progress and improvement One patient had 
su ered approximately a 25 per cent loss of brain tissue in the left ocapital and 
parietal areas Despite this, he progressed from having almost global aphasia 
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to a point where he could speak with a fair degree of fluency, could write and copy 
from dictation and could read simple blueprints In contrast, another patient, with 
comparatively little known brain injury in the left temporal area, had persistent 
and severe difficulties after more than a year of training In 30 aphasic patients, 
only 2 showed any significant loss in the ability to abstract Of 69 aphasic 
patients at two Army neurosurgical centers, the general classification scores 
showed that 55 were of average or better intelligence Data on educational 
achievement tend to support this observation A study of 64 patients showed 
that the majority were of the higher educational level Subjectively, the author 
states that aphasic patients who showed severe expressive disturbances had for the 
most part been withdrawn persons prior to injury The social service histories of 
the Red Cross tended to support this observation The observations, the author 


states, are tentative 


M F Palmer, Wichita, Kan 


Survey of Ragweed Pollination in the New York Metropolitan District in 
1946 Eugene H Walker, Jerome Sherman, Robert A Chait and 
Matthew Walzer, New York State J Med 47 1979 (Sept 15) 1947 

This study was made in the division of allergy, at the Jewish Hospital of 
Brooklyn, in collaboration with the pollen survey committee of the American 
Academy of Allergy The standard technic recommended by the committee was 
used In 1946, pollen counts were fairly low for an average of the five boroughs, 
the count in Manhattan was regarded as most representative The counts at two 
stations in Connecticut used as a control were lower than for Greater New York, 
while those at Washington, D C , Philadelphia and Cleveland were higher The 
peak for the season, at most stations, was on or about September 10 Ragweed 
pollen m 1946 came in late and was not heavy In general, weather conditions, 
such as ram or fog, during the period from May through September affect the 
scattering of pollen, and, of course, the direction and velocity of winds always 
have a bearing on the distribution of pollen 

The authors conclude that the available data were insufficient for evaluation 
of the effect of the campaign carried on by the city authorities for the extermina- 
tion of ragweed Voorhees, New York 


An Evaluation of Anesthesia with Pentothal-Sodium, Nitrous Oxide, 
and Ether Paul W Searles, New York State J Med 47 2091 (Oct 
1) 1947 

Searles’s investigations were begun in World War II and have been carried 
on at in the University of Buffalo since his return He states that he regards the 
sequence of thiopental sodium (pentothal sodium®), nitrous oxide and ether as 
nearly ideal, and states that the barbiturates tend to protect animal organisms 
against the toxicity of ether The latter causes a concentration of the blood, and 
the barbiturates a dilution of the blood Indications for the combination are oper- 
ations on the chest and the abdomen, as well as minor procedures Contraindica- 
tions are a cardiac history, dyspnea, hepatic lesions, extreme youth or age and 
alcoholism Patients with alcoholism may require an overdose, and prolonged 
postoperative depression may result Complications are a fall in blood pressure, 
hiccups, coughing and laryngospasm, all ,of which can well be controlled by th6 
experienced anesthetist ' 

The ideal general anesthetic should provide a wide margin of safety, ade- 
quate relaxation of the .muscles, a quiet operative field, early, pleasant recovery 
and a minimum of postoperatne complications In Searles’s opinion, thiopental 
sodium secures satisfactory induction, and a quiet operative field Nitrous oxide 
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plus oxygen sustains the effects mentioned, and ether supplements and prolongs the 
action of the other anesthetics The average dose of thiopental sodium is small 
when used in this combination (from 0 7 to 10 Gm ) and much of this is taken 
up during induction Voorhees, New York 

/ 

Brain Tumor Simulating Purulent Meningitis Emanuel Appelbaum, 
Jane W Norman and Joel J Brenner, New York State J Med 47 2106 
(Oct 1) 1947 

A man of 55 was admitted to Bellevue Hospital with severe frontal and nuchal 
pain of two weeks’ duration, stupor and slow cerebration Nothing abnormal was 
noted in the examination of the ears, nose and throat There were bradycardia, 
slight left facial paresis and positive Brudzinski and Kernig signs On the fifth 
day, ophthalmoscopic examination showed engorgement of the vessels and bilateral 
papilledema The spinal fluid was full of cells “too numerous to count” (chiefly 
polymorphonuclear leukocytes), but there were no bacteria Encephalograms were 
made, and craniotomy was done on the right temporal lobe After the operation 
a slight gam was noted, but the patient soon died A brain abscess had been 
suspected, but the actual lesion was a brain tumor The authors conclude that 
meningitis sympathica may confuse a diagnosis, particularly when the meningeal 
condition is pronounced The condition occurs with brain abscess and with inflam- 
mation of the sinuses or the mastoid The spinal fluid is increased, is hazy to 
turbid and contains many polymorphonuclear leukocytes and much protein, but 
the blood sugar is normal, and there are no organisms Repeated examinations of 
the spinal fluid may be necessary to assure that the condition is not a delayed 
bacterial invasion The authors note the similarities of brain tumor and meningitis 
as to symptoms Fever and nuchal rigidity may even appear with cerebral 
neoplasm, and, rarely, the spinal fluid may become purulent In this case, the 
pathologist reported spongioblastoma multiforme, which the authors say may show 
rapid growth and progessive necrosis The problem of diagnosis is presented m 
detail, the prognosis is, of course, uniformly bad Voorhees, New York 

Intravenous Procaine A Preliminary Report David J Graubard, 
Raphael W Robertazzi and Milton C Peterson, New York State J 
Med 47 2187 (Oct 15) 1947 

These studies were undertaken in the anesthesia division of the Reconstruction 
Hospital Unit, New York Post-Graduate Medical School and Hospital, and 
reported to the New York state medical society at its meeting m Buffalo, May 7, 
1947 Procaine hydrochloride is a toxic drug, and its toxicity is increased when 
It is used with epinephrine The authors wished to relieve pain in traumatic 
and inflammatory conditions Over 2,000 intravenous infusions of procaine 
hj drochloride were given with no serious effects Indications were fractures, 
traumatic arthritis, the neuntides, congenital spasticity and several other dis- 
orders Reactions were general body warmth, flushing of the head, face and 
neck, oral dryness, metallic taste, dilatation of the pupils, slight vertigo, general 
relaxation of the body and alleviation of pain No permanent results w'ere noted in 
spinal sclerosis, but there were decreased spasticity, increased coordination and 
relief of “cold sensations” in poliomyelitis 

Dr Maunce Bruger, discussing this studj'', states that sedimentation rates and 
chemical examinations were made before and during the procaine therapy in 
5 cases, but no ^changes indicating any deleterious effects were observed in the blood 
oc urine. Bruger states “Procaine administered intravenously twice weekly over 
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a period of one month in the doses indicated has no measurable effect on renal 
or hepatic function, sugar or cholesterol content of the blood or the rate 

of sedimentation ” A 0 1 per cent solution in isotonic sodium chloride solution was 
used One cubic centimeter contained 1 mg of procaine hydrochloride 

VooRHEES, New York 

Medical Consideration of the Air Traveler Frederick Hopkins Shillito, 
New York State J Med 47 2201 (Oct IS) 1947 

No persisting deleterious effects on the general body economy or on the special 
sense-organs are to be observed under present day conditions of air travel in 
comparison with earlier days, says Dr Shillito Pressurization of the cabin is 
probably the most important advance, it is now possible to have sea level cabin 
pressure at 18,000 feet (5,486 M ) The passenger is made comfortable in well 
upholstered chairs and is served good, hot meals 

As to conditions involving the ears, nose and throat, perforation of the drum is 
of no concern, but a recently healed perforation may reopen under too abrupt 
atmospheric change Infected sinuses may empty on ascent, and the ostiums may 
close on descent, giving rise to some discomfort Aerodontalgia (pain in the teeth) 
does occur Nasoconstrictor drops are recommended before descent Either the 
Politzer or the Valsalva maneuver may be employed to inflate the tubes 

Moderate anemia and cardiac or pulmonary lesions usually are not contraindica- 
tions for flying Babies tolerate air travel well However, there is the possibility 
of transmitting tropical and other contagious or infectious conditions from one 
country to another Voorhees, New York 

Escherichia Coli Meningitis Treated with Streptomycin Hyman Lieber- 
MAN, New York State J Med 47 2206 (Oct 15) 1947 

This IS a rare but usually fatal form of meningitis In infants under 3 months, 
this form comprises 30 to 50 per cent of all cases In older groups, it accounts 
for 1 case in 300 to 700 (0 3 to 0 14 per cent) 

"With the advent of streptomycin,” states the author, "the outlook m the 
treatment of the meningitides due to gram-negative organisms has become con- 
siderably brighter ” Alexander reported the case of a soldier of 19, wounded in 
action Osteomyelitis of the tibia, Escherichia coli bacteremia and Esch coli 
meningitis developed The patient recovered after receiving 18,275,000 units of 
streptomycin intramuscularly for eleven days, plus 650,000 units intrathecally in 
thirteen injections Shields reported recovery in the case of an infant of 5 weeks, 
whose blood and spinal fluid both contained pure Esch coh communior The 
dosage was 2,630,000 units of streptomycin intramuscularly (30,000 units every 
three hours for ten days) and 300,000 units intrathecally (30,000 units into the basal 
cistern daily for ten days) The authors in each case felt that the recovery was 
due to streptomycin Lieberman’s case was that of a girl of 9 months, who had a 
normal birth at term, weighing 8 pounds 3 ounces (3,714 Gm ) The diagnosis 
was made clinically and by culture of the spinal fluid, which showed Esch coli 
communior Large doses of streptomycin were given intramuscularly and intra- 
thecally Clinical recovery, “somewhat unusual in this type of meningitis,” occurred 
on the sixth day Because of the falling hemoglobin content, a transfusion of 
citrated whole blood was given The total dose of streptomycin was 200,000 
micrograms into the spinal canal and 3,400,000 units into the muscles 

Voorhees, New York 



News and Comment 


THIRD ANNUAL CLINICAL SESSION OF THE AMERICAN MEDICAL ASSOCIATION 

The Third Annual Clinical Session of tlie American Medical Association will 
be held in Washington, D C, December 6 to 9 

The Clinical Session will provide a full scale scientific program specifically 
designed for the general practitioner Outstanding physicians will discuss such 
subjects as diabetes, pediatrics, laboratory diagnosis, physical medicine and rehabili- 
tation, arthritis, dermatology, roentgen ray diagnosis, cancer and poliomyelitis 
Coordinated with this outstanding scientific program will be approximately one hun- 
dred scientific exhibits which will present original work on the subjects discussed 
The newest offerings of one hundred and twenty-five manufacturing firms will 
comprise the Technical Exhibition Here will be found the latest developments in 
scientific medical research, drugs and equipment 

Televised surgical and clinical procedures, similar to those shown in color at 
the Annual Session of the American Medical Association in Atlantic City last 
June, will be presented at the Washington meeting The demonstrations will 
originate in the Johns Hopkins Hospital and will be shown on screens in the 
Armory The television schedule will be spread over four days 

The House of Delegates will meet at the Hotel Staffer during this session 
One of the first orders of business will be the annual selection of the general 
practitioner who has made an exceptional contribution of service to his community 
An entertainment program is being planned for attending physicians and their 
wives The highlight of this program will be on Wednesday evening, December 7, 
when the Philip Morns Company will originate its “This Is Your Life’’ broadcast 
from the Hotel Staffer The radio program will be followed by a stage show, in 
which outstanding stars will participate 

Blanks for hotel reservations and advance registrations may be found in The 
Journal of the American Medical Association 

SECOND PAN-AMERICAN CONGRESS OF OTORHINOLARYNGOLOGY 
AND BRONCHOESOPHAGOLOGY 

The Second Pan-American Congress of Otorhinolaryngology and Broncho- 
esophagology will take place on Jan 8 to 15, 1950, in Alontevideo and Buenos Aires 
Hr Justo M Alonso is president of the congress , Dr Elias Regules, Dr Juan 
C Munyo and Dr Juan C Oreggia are vice presidents, and Dr Pedro Regules is 
general secretary Delegates to the executive committee include Dr Ricardo 
Tapia Acuna, of Mexico, D F , and Dr Chevalier L Jackson, of 3401 North 
Broad Street, Philadelphia Further information may be obtained from Dr Pedro 
Begules by calling San Jose 1092, Montevideo, Uruguay, or from a delegate of 
the executive committee 
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OTOLARYNGOLOGICAL SOCIETY OF ISRAEL 

The Otolaryngological Society of Israel was recently founded, with Dr 
Sherman, of Tel- Aviv, as its president In Israel there are about one hundred 
ear, nose and throat specialists, from nearly all the countries of the world The 
first meeting of the society will be held in Tel- Aviv during the second half of 
December 1949 The subjects to be discussed at this meeting are the social approach 
to the problem of deafness and new views on the vestibular apparatus All col- 
leagues from abroad who wish to participate in the meeting should notify the 
honorary secretary. Dr E Wodak, 9 Javneh Street, Tel-Aviv, Israel, ,as soon 
as possible 



Book Reviews 


Traitement chirurgical de I’otospongiose By Maurice SourdiUe Price, 
750 francs Pp 254, with 52 illustrations Pans Masson et Cie, 1948 

This book deals with the work Sourdille has originated and performed over 
the course of the last twenty years for the surgical treatment of progressive 
deafness in clinical otosclerosis He treats this condition with a properly placed 
labyrinthine fistula which remains sensitive to very slight variations in sound 
pressures 

Historical data are given on the progressive development of this surgical 
procedure, on both the experimental and the operative technic The entire problem of 
improvement of hearing by labyrinthine operation is presented It is interesting to 
note the author’s interest in this surgical approach and his early prediction that the 
surgical steps would be simplified into a one step operation The historical sequence 
of the development of surgical relief from deafness is also presented 

The original operative procedures of Barany, Jenkins, Holmgren, Wittmaack 
and others are presented and their respective contributions and improvements 
described 

Sourdille’s original presentation on this subject in 1929 is included when he 
reports his findings and results of his initial surgical endeavors, which were stimu- 
lated by bis contacts with Holmgren and Barany in 1924 Also discussed is the 
surgical development, step by step, by others interested in this work, as well as 
his own contributions, such as the tympanomeatal plastic flap The experimental 
basis and the physioacoustic problems, with the mechanisms involved, such as 
the role of the head of the malleus, the role of the incus, the functional role of 
the plastic flap and other factors, are dealt with at length 

Discussion of armamentarium, instrumentation and operative technics is 
brought up to present day practices and procedures Postoperative care and 
complications are clearly discussed 

The author concludes by stating that after his experience of more than 
twenty years, he firmly believes that the progression of deafness by otosclerosis 
is definitely retarded or arrested by a properly placed labyrinthine fistula which 
remains sensitive to very slight variations of pressure Moreover, the laby- 
rinthine fistula has demonstrated at times a pronounced improvement which is 
lasting and permanent The “noli-me-tangere” attitude must now give way to 
acceptance of this surgical approach, which is withstanding the test of time 

Diseases of the Nose and Throat Fifth edition By Sir St Clair Thomson 

and V E Negus Price, §16 Pp 1,024 New York Appleton-Century- 

Crofts, Inc , 1949 

The original of this new edition, was described by Chevalier Jackson as “the 
greatest book on the nose and throat ever published ” This edition was started 
during the adverse circumstances produced in England by the war, and its renowned 
author, Sir St Clair Thomson, was about 80 years old when he began the revision 
n ortunately, after working on the book several years, he met with an accident, 
and much of the work of completing the volume fell to V E Negus 
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Great maturity of thought and experience is reflected in the material Major 
alterations have been made in the revision and recent publications and develop- 
ments included Emphasis is placed on physiology, so well investigated by Proetz , 
less emphasis is placed on the many conditions that are rapidly declining m fre- 
quency because of the new methods of treatment A new chapter on antibiotics, 
chemotherapy and vitamins is included Much of the older material is reevaluated 
in terms of the newer concepts An excellent chapter is presented on diseases and 
neoplasms of the nasopharynx, pharynx and larynx The entire book is organized 
to present the specific subject and its relation to general principles of medicine and 
surgery Many of the narrow limits of specialties are broken down The relation 
of systemic diseases, especially blood diseases, to those of the nose and throat is 
greatly amplified 

The book contains about 1,000 pages and about 60 pages of excellent index 
Each chapter is followed by an exceptionally comprehensive bibliography, which 
IS invaluable in investigating the subject Operative procedures are described in 
adequate detail Many of the illustrations are original and give fine orientation 
to the word descriptions This new edition is a tribute to the memory of its eminent 
author and should be used by all rhmolaryngologists 

Treatment of Primary Malignant Tumors of the Maxilla (in French) By 
Marcel Dargent, Marcel Gignoux and Jean Gaillard Price, 500 francs Pp 
216, with 39 illustrations Pans Masson & Cie, 1948 

This book is a result of combined work of the tumor center and the department 
of otolaryngology of the University of Lyons, France It comprises seven chapters, 
dealing, respectively, with anatomy, pathology, initial symptomatology, evolution, 
diagnosis, results of treatment and indications for treatment 

The authors report on 16 cases of sarcoma and 191 cases of epithelioma The 
majority of the sarcomas (13) were osteogenic Of the epitheliomas 44 were of 
the palate and gum, 43, of anterior localization, with bulging of the cheek, 
35 encroached toward the orbit and the ethmoid bone, and 61 showed invasion m 
all directions Secondary involvement of the lymph nodes was frequent m the 
region of the submaxillary gland and the carotid artery (70 cases) 

In addition to the regular roentgenographic findings, lateral exposures give 
useful information about the infiltration of the inferior (palatine) type of tumors 
The authors give preference to total or partial resection of the maxilla, followed 
by roentgen irradiation or radium treatment and, if indicated, removal of the involved 
lymph nodes The treatment with roentgen radiation lasts five to six weeks, with 
a daily dose of 200 to 300 r in two separate sittings The radium treatment con- 
sists m use of molded apparatus eight hours daily for four to seven days The 
authors do not favor electrocoagulation Forty deaths occurred during the first 
year, 45 patients were living after two years, and 24 patients were living after 
five years 

The book is well illustrated with photographs of patients and roentgenograms 

A Contribution to the Study of the Surgical Approach to the Attic By the 
Endaural Route (in French) By J Barny de Romanet, M D Price not 
stated Paris R Foulon, 1947 

The author presents the historical development of the postauricular and 
endaural approaches to the mastoid process The various incisions for these 
approaches are described in detail and the advantages and disadvantages of each 
enumerated 
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Romanet believes that the endaural approach is the most advantageous and that 
there are no real contraindications to it The main and only real disadvantage 
IS that this approach requires complete surgical competence for complications ensue 
if it IS poorly executed 

In the fenestration operation, if the malleus is to be preserved, as advocated 
by Sourdille, the postauncular approach is practically imperative 

Whenever the lesion is located in the attic, and in the attic only, the technic of 
Thies IS advocated 

The subject is well presented, and the book is concise and contains a good 
outline of the various surgical approaches to the mastoid 

Zinc Ions in Ear, Nose and Throat Work By A R Friel Price, $2 Pp 59, 
with illustrations Bristol, England John Wright & Sons, Ltd , 1948 

This belated booklet represents the compilation of the experience of a few 
British enthusiasts on the value of ionization The first forty pages, over two 
thirds of the book, give generalities about the use of direct current in medicine, 
its physiologic effects and the equipment needed for this type of electric therapy 
Considerable stress is laid on the value of the treatment in chronic otorrhea, 
as practiced by Mr A G Wells, F R C S , in the school clinics of the London 
County Council (In 1929 the reviewer observed the extraordinary results that 
were obtained by Wells and confirmed the work on his return to the United States 
Friel gives the technic for treating various kinds of aural infection — with granula- 
tions, with different types of perforation, with eczema, etc The last part of the 
book IS devoted to electrolysis of the turbinate bodies, sinuses and tonsils 

The approach to the subject is direct, thorough and clear It would have been 
an advantage if more clinical evidence had been included to support the claims to 
the value of electrolysis, ionization and coagulation It would also have been well 
It more modern and more convenient circuits had been described for the utilization 
of direct current 


CORRECTION 

In the article by Dr James M Evans, “Role of Compensatory Hypertrophy and 
Simple Atrophy m Intranasal Surgery,” in the August issue of the Archives, 
page 172, the illustration on page 174 should be in the top position of page 176 
and the figure in top position on page 176 should be on page 174 
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INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 

AND BrONCHOESOPHAGOLOGY 

President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St , Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinolocy 

Chairman Dr William H Johnston, 1515 State St, Santa Barbara, Calif 
Secretary Dr J Milton Robb, 1553 Woodward Ave, Detroit 26, Mich 

American Academy of Ophthalmology and Otolaryngology 

President Dr J Mackenzie Brown, 1136 W 6th St , Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

American Broncho-Esophagological Association 

President Dr LeRoy A Schall, 243 Charles St, Boston 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 1 
Place Hotel Mark Hopkins, San Francisco Time May 25-26, 1950 

American Laryngological Association 
President Dr Frederick T Hill, 177 Mam St, Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St, Philadelphia 2 
Place Hotel Mark Hopkins, San Francisco Time May 23-24, 1950 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr Robert C Martin, 384 Post St, San Francisco 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg , Rochester 7, N Y 
SECTIONS 

Eastern — Chairman Dr Robert L Moorhead, 125 Remsen St, Brooklyn. 
Southern — Chairman Dr William D Stimson, 899 Madison Ave , Memphis, Tenn 
Middle — Chairman Dr J Marion Sutherland, 3001 W Grand Blvd, Detroit 
Western — Chairman Dr J B Naftzger, 6777 Hollywood Blvd , Hollywood, Calif 
American Otological Society 

President Dr Philip E Meltzer, 20 Charlesgate, W , Boston 
Secretary Dr Gordon D Hoople, 1100 E Genesee St , Syracuse 3, N Y 

American Otorhinologic Society for the Advancement of Plastic 
AND Reconstructive Surgery, Inc 

President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 

American Society of Ophthalmologic and Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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ACTIVE IMMUNIZATION AGAINST SECONDARY BACTERIAL 
INFECTIONS OF THE COMMON COLD 

I Acquired immunity in Mice Following Oral and Intra-Abdominal Administration of 
Stock Polyvalent Bacterial Vaccines 

JOHN A KOLMER, MD 

With the Technical Assistance of Anna M Rule 
PHILADELPHIA 

l\/f OST investigators now regai d a virus as the cause of the coin- 
mon cold This primary infection, however, is usually followed 
w ithin a few days by a secondary bacterial oi purulent infection, which 
not only prolongs the disease but is largely responsible for such com- 
plications as sinusitis, pharyngitis, laryngitis, otitis media, tracheobron- 
chitis and pneumonia 

This important secondary infection is due not to any specific bac- 
terium but to one or more of the bacterial species commonly occurring in 
the upper respiratory tract In a recent investigation of this phase 
of the disease, Kolmer, Bondi and Schillmger ^ found that beta hemo- 
lytic streptococci of group A, Staphylococcus aureus and various 
pneumococci (especially Diplococcus pneumoniae of types III, VI, X, XI 
and XIX) occurred most frequentty, although streptococci of the viri- 
dans group, gamma streptococci. Staphylococcus albus. Hemophilus 
influenzae, Klebsiella pneumoniae and organisms of genus Neisseria 
(especially Neisseria catarrhahs) w'ere found frequently enough to be 
nf additional etiologic significance in some cases 

No attempts have been made up to the present time in active 
immunization or vaccination of human beings against the virus of the 
common cold But, in view of the clinical importance of the secondary 
flactenal infections of the disease, many investigators have sought to 
determine whethei or not the admmisti ation of polyvalent bacterial 
vaccines possesses prophylactic value against them My experience 
has been largely confined to the pieparation and administration of 

Trom the Research Institute of Cutaneous Medicine 

This investigation was aided by a grant from The Wm S Merrell Compan\ 
Cincinnati 

ter ! J ’ Bondi, A, Jr, and Schillmger, C A Study of the Bac- 

la Mora of the Nasopharynx m Relation to the Common Cold, Arch Otolarynir 
« 571 (May) 1948 ^ 
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mixed autogenous vaccines by subcutaneous injection Since 1929 
these have been administered during September or October m gradually 
increasing doses, at weekly intervals, for four weeks in succession, fol- 
lowed by a “booster” dose once a month to May or June ^ Favorable 
results have been observed in from 60 to 80 per cent of cases without 
chronic suppurative sinusitis, consisting m the apparent escape from 
common colds or the occurrence of but mild attacks limited to a few days 
without clinically manifest secondary bacterial infections and their 
complications 

A large and controversial literature, however, has accumulated 
on the efficacy of stock polyvalent vaccines of desiccated organisms and 
their soluble products by oral administration in the prophylaxis of the 
secondary bacterial infections This involves not only the question of 
vaccines escaping destruction in the gastrointestinal tract but the absorp- 
tion of sufficient amounts of the dead organisms or their soluble antigenic 
substances for the production of effective degrees of immunity 

From the standpoint of oral immunization m the prophylaxis of 
experimental infections of the lower animals, especially encouraging 
results have been reported with pneumococci Thus Ross ® has shown 
that rats may be rendered resistant to subcutaneous and intra-abdominal 
inoculations of 1,000 to 10,000 minimal lethal doses of types I, II and 
III pneumococci by the oral administration of tissues containing virulent 
organisms and by vaccines composed of heat-killed, acid-killed, bile- 
dissolved, desiccated and mechanically disrupted pneumococci and their 
soluble specific substances Ross * has also found protective antibodies 

2 Kolmer, J A Vaccination Against the Common Cold, Arch Pediat 46 41 
(Jan) 1929 

3 Ross, V Immunity to Pneumococcus Produced in Rats by Feeding 
Tissues of Animals Killed by the Same Organism, J Immunol 12 219 (Sept ) 
1926, Immunity to Pneumococcus Produced in Rats by Feeding Them the Germ, 
ibid 12 237 (Sept) 1926, Immunization of Rats Against Pneumococcus by Feed- 
ing the Acid-Killed Germs and the Influence of the Age of the Animal Thereon, 

J Lab S. Clin Med 12 566 (March) 1927, Oral Immunization Against the 
Pneumococcus Use of Bile Salt Dissolved Organisms, etc , Time of Appearance 
of Immunity and Dosage, J Exper Med 51 585 (April) 1930, Oral Immuniza- 
tion Against Pneumococcus Types II and III and the Normal Variation in 
Resistance to These Types Among Rats, ibid 54 875 (Dec ) 1931 , The Role of 
the Soluble Specific Substance in Oral Immunization Against Pneumococcus Type I, 
ibid 54 899 (Dec ) 1931 , The Role of the Soluble Specific Substance in Oral 
Immunization Against Pneumococcus Types II and III, ibid 55 1 (Jan ) 1932 

4 Ross, V Protective Antibodies Following Oral Administration of Pneu- 
mococcus T\pe I to Rats, J Immunol 27 249 (Sept) 1934, Protective Antibodies 
Following Oral Administration of Pneumococcus Types 2 and 3 to Rats, with 
Some Data for Types 4, 5 and 6, ibid 27 273 (Sept) 1934 
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m the blood of rats following the oral administration of some of these 
vaccines, especially those for types I, II , III, IV and V pneumococci 
Kimura® has reported that the oral administration to mice of vaccines 
of heat-killed pneumococci of type I engendered immunity in some ani- 
mals, while Kolmer and Amano ® have observed that the oral adminis- 
tration to rabbits of vaccines prepared of types I, II and III pneumococci 
and hemol}tic streptococci protected some animals against meningitis 
following intracisternal and intratympanal inoculations with virulent cul- 
tures of these organisms We ^ have also found that the oral admims- 
tration of vaccines prepared from types I, II and III pneumococa may 
protect monkeys and rabbits against septicemia and pneumonia following 
intiatracheal inoculations of virulent cultures and, likewise, protect 
against local pneumococcus infections following mtradermal inoculations 
of virulent cultures ® 

Much less investigation, however, has been devoted to the oral 
immunization of the lower animals against other organisms Winzeler ® 
has reported that guinea pigs could be protected against virulent Staph 
aureus by the feeding of living organisms less effectively protected by 
the oral administration of heat-killed vaccines, the oral administration 
of both living and dead hemolytic streptococci, however, was found much 
less protective 


PURPOSE OF INVESTIGATION AND METHODS EMPLOYED 

In the circumstances, we have thought it advisable to determine 
whether or not the oral and intra-abdominal administration of polyvalent 
stock vaccines, proposed for immunization against the secondary bac- 
terial infections of the common cold, is capable of producing resistance or 


5 Kimura, R Wei ter e Versuche uber aktive Immunisierung per os gegen 
Pneumokokken, Ztschr f Hyg u Infektionskr 107 390 (April) 1927 

6 Kolmer, J A , and Amano, K W The Specific Prophylaxis of Pneu- 
mococcus and of Streptococcus Meningitis, Arch Otolaryng; 15 547 (April) 1932 

7 Kolmer, J A , and Rule, A M Vaccination of Monkeys Against Pneu- 
mococci with Special Reference to Oral Immunization, Proc Soc Exper Biol & 
Med 31 243 (Nov ) 1933 , Oral Immunization of Rabbits Against Pneumococcus 
Pneumonia and Septicemia, ibid 30 107 (Oct) 1932, Vaccination of Rabbits 
Against Pneumococci with Special Reference to Oral Immunization, ibid 31 245 
(No^ ) 1933 


8 Kolmer, J A , and Rule, A Jil Vaccination of Rabbits Against Intra- 

dermal Pneumococcus Infection, Proc Soc Exper Biol 5. Med 32 86 (Oct ) 
1934 


Winzeler, H Experimentelle Untersuchungen uber orale Immunisierung 
””t ■'wulenten Staphylokokken und Streptokokken, Ztschr f Immunitatsforsch 
^ exper Therap 77 60 (July) 1932 
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immunity in mice, even though destruction and absorption of vaccines m 
the gastrointestinal tract of these animals may be different from that in 
human beings 

These investigations were conducted over a period of three years The basic 
vaccine employed was prepared from D pneumoniae, hemolytic streptococci 
(group A), streptococci of the vindans group (respiratory tract), staphylococci, 
H influenzae (type A), K pneumoniae (type A), N catarrhalis and the concen- 
trated supernatant broth of each bacterium 

Variations of this basic formula were also employed so as to increase the 
numbers of organisms present and the range of pneumococci and streptococci 
Several of these formulas were based on the results of bactenologic examinations 
of the nasopharynx by Kolmer, Bondi and Schillmger i in cases of the common 
cold Placebo tablets were also administered as controls in all experiments 

The oravax® and placebo tablets were ground into very fine powders and 
1 100 suspensions in sterile saline solution prepared of each These suspensions 
were kept in a refrigerator and thoroughly shaken before administration to fasting 
mice (18 to 24 Gm ) m doses of 0 5 cc by stomach once a day for ten days in 
succession Mice were also given 0 5 cc by intra-abdominal injection once a da-^ 
for ten days in succession 

Protection tests for acquired immunity were conducted fourteen days after the 
last dose of the vaccines and placebo The challenging organisms were selected 
on the basis of their adaptability to mouse protection tests and consisted of 
hemolytic streptococci (group A), types I, II and III pneumococci and K pneu- 
moniae (type A) by intra-abdominai inoculation and Staphylococcus aureus by 
intravenous injection The virulence of each culture for mice by these routes of 
administration was determined just before the protection tests were conducted In 
the latter each challenging organism was used in approximately 2 minimal lethal 
doses Normal control mice were inoculated at the same time in each experiment 
as culture controls All inoculated mice were kept under observation for ten days 
Cultures of heart blood were made on moribund and most dying mice, and almost 
all gave positive cultures indicative of septicemic infections 


RESULTS 

Since the results observed in the production of immunity by the basic 
vaccine and by modifications of it were essentially similar, they have been 
grouped and summarized as shown in the table 


10 Enteric-coated tablets of oravax (improved)® supplied by The Wm S 
Merrell Company, Cincinnati Each tablet contains 


D pneumoniae (type I) 

D pneumoniae (type 11) 

D pneumoniae (type III) 

D pneumoniae (type VII) 
D pneumoniae (type VIII) 
Str hemolyticus (group A) 
Str vindans 
H influenzae (type A) 

N catarrhalis 
K pneumoniae (type K) 
Staph aureus 
Staph albus 


Concentrated Super 
Million natant Broth from 


CeUs 

Million Cello 

5,000 

750 

5,000 

750 

5,000 

750 

5,000 

750 

5,000 

750 

10,000 

1 300 

6,000 

750 

2,500 

375 

2,500 

None 

5,000 

750 

5,000 

750 

5 000 

750 
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It will be observed that about 6 3 per cent of noimal control mice 
inoculated with approximate!}' 2 minimum lethal doses of hemolytic 
streptococci survived as, likewise, 25 per cent of mice inoculated with 
Staph aureus However, all control mice inoculated with types I, II and 
III pneumococci and with Kleb pneumoniae (type A) died It will 
also be observed that the oral and intra-abdominal administration of 
the placebo tablets gave no evidence of engendering immunity against 
any of the six challenging oiganisms Significant degrees of immunit) 
or resistance, however, were observed in mice given the vaccines by oral 
and intra-abdommal administration, especially against hemolytic strepto- 
cocci, types I and II pneumococci and Staph aureus The same was 
true, but to a less extent, m the case of pneumococci type III and K 
pneumoniae (type A) Although the immunity or resistance against 

Acquired Immunity in Mice Polloivtng the Oial and Intt a-abdommal Admims- 
iration of Stock Polyvalent Bacterial Vaccines and Placebo 


Vncclncst Placebot 

A A 


Challenging Organisms* 

Oral 

Intra 

abUoniinnl 

Oral 

Intra 

abdominal 

Culture 

Controlsl 

Str hemolyticus (group A) 

2S/G0 

34 /CO 

0/12 

0/12 

2/32 


iGG7o 

5GC% 

07o 

0% 

0 3% 

D pneumoniae (typo I) 

22/GO 

32/00 

0/12 

0/12 

0/32 


SGCTo 

53 3% 

0% 

0% 

0% 

D pneumoniae (type II) 

8/20 

9/20 

0/12 

0/12 

0/24 


40% 

43% 

0% 

07c 

0% 

D pneumoniae (typo III) 

3/12 

5/12 

0/4 

0/4 

0/16 


25% 

41 C% 

07o 

0% 

0% 

K pneumoniae (type A) 

13/52 

21/52 

0/12 

0/12 

0/32 

25% 

40 4% 

0% 

0% 

0% 

Staph aureus 

9/lC 

12/lC 

1/8 

1/8 

2/S 


50 3% 

75% 

12 5% 

12 5% 

25% 


* Two minimum lethal doses of each culture by intrn abdominal inoculation, except in the 
case of Staph aureus, uhich rvas injected intravenously 

t Ivumber of surviving mice oier total number inoculated, with percentages of survivals 


these organisms resulting from intra-abdominal administration appears 
to be greater in mice than that following oral administration, an analysis 
of the data by the chi square method indicates no statistically sigmficant 
difference 

In the circumstances it appears, therefore, that stock polyvalent 
vaccines of the desiccated organisms and their soluble products commonl) 
involved in the production of the secondary bacterial infections of the 
common cold are absorbed from the gastrointestinal tracts of an encour- 
^ging percentage of noimal adult mice, with the production of immunity 
Or resistance against the virulent organisms employed in this investiga- 
tion In this connection it also is to be stated that the 2 minimal lethal 
doses of each challenging organism employed were highly critical, since 
the results have been evaluated on the basis of mortality rather than 
on morbidity rates 
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SUMMARY 

The lesults ot a study of acquired immunity in mice following the 
oral and intra-abdominal administration of tablets of stock polyvalent 
vaccines prepared of the desiccated organisms and their soluble products 
commonlv involved in the etiology of the secondary bacterial infections 
of the common cold, are presented and discussed 

Active immunity against hemolytic streptococci, types I, II and III 
pneumococci, K pneumoniae (type A) and Staph aureus was produced 
by the vaccines in a significant number of mice by both routes of 
administration 

Immunity against the challenging organisms was not produced by the 
oral and intra-abdommal administration of placebo tablets 



ACTIVE IMMUNIZATION AGAINST SECONDARY BACTERIAL 
INFECTIONS OF THE COMMON COLD 

II Production of Protective Antibodies in Human Adults by the Oral 
Administration of Stock Polyvalent Bacterial Vaccines 

JOHN A KOLMER, M D 
AMEDEO BONDI Jr, PhD 

AND 

CLARE SCHILLINGER, BS 

With the Technical Assistance of Anna M Rule 
PHILADELPHIA 

A S PREVIOUSLY reported/ the oral administration to mice of 
• stock polj^alent vaccines prepared from the desiccated organisms 
and their soluble products commonly involved m the secondary bac- 
terial infections of the common cold has been found effective m the 
active immunization of some of these animals against virulent hemolytic 
streptococci, pneumococci of types I, II and III, Klebsiella pneumoniae 
and Staphylococcus aureus The investigations of Thomson and Thom- 
son^ have also shown that such vaccines may be absorbed after oral 
administration to human beings, in whom agglutinins are then produced 
Ross® has likewise found that the oral administration of vaccines of 
pneumococci to human beings not only is well borne but quickly produces 
immunity, since protective antibodies against the type I pneumococcus 

This investigation was aided by a grant from the Wm S Merrell Company, 
Cincinnati, Ohio 

The present address of Dr Bondi and Miss Schillinger is Hahnemann Medical 
College, Philadelphia 

From the Department of Bacteriology and Immunology of Temple University 
School of Medicine and the Research Institute of Cutaneous Medicine 

1 Kolmer, J A Active Immunization Against Secondary Bacterial Infec- 
tions of the Common Cold I Acquired Immunity in Mice Following the Oral 
and Intra- Abdominal Administration of Stock Polyvalent Bacterial Vaccines, 
Arch Otolaryng , this issue, p 687 

2 Thomson, D Thomson, R, and Morrison, J T Oral Vaccines and 
Immunization by Other Unusual Routes, Baltimore, Williams & Wilkins Com- 
pany, 1948 

3 Ross, V Oral Immunization Against the Pneumococcus Use of Bile 
at Dissolved Organisms, etc , Time of Appearance of Immunity and Dosage, 
Msd 51 585 (April) 1930, Oral Immunization of Humans Against 
the Pneumococcus, J Immunol 27 307 (Sept ) 1934 
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were found in the serums of 75 per cent of subjects and against types 
II and III pneumococci m the serums of about 60 per cent Thomson 
Thomson and Thomson * found that some agglutimns and protective 
antibodies were also produced m a few volunteers by the oral adminis- 
tration of a phenol-killed vaccine prepared from Hemophilus influenzae 
grown symbiotically with Anaeromyces bronchitica 


PURPOSE OF INVESTIGATION AND METHODS EMPLOYED 

In the circumstances we have thought it advisable to determine 
whether or not the oial administration of stock polyvalent bacterial 
vaccines to adult human beings is capable of producing protective anti- 
bodies against various virulent challenging oigamsms in mouse serum 
protection tests 

These investigations were conducted over a period of three years 
The basic vaccine employed ® was prepared from Diplococcus pneu- 
moniae, hemolytic streptococci of group A, streptococci of the vindans 
group (respiratory tract), H influenzae (type A), K pneumomae 
(type A), Neisseria catairhahs, staphylococci and the concentrated super- 
natant broth of each bacterium 

Variations of this basic formula weie also employed in such a way 
as to increase the numbers of organisms present and the range of pneu- 
mococci and streptococci Several of these formulas were based on the 
results of bactenologic examinations of the nasophaiynx by Kolmer, 
Bondi and Schillinger ® in cases of the common cold Placebo tablets 
were also administered as controls in all experiments 


4 Thomson, D , Thomson, R , and Thomson, E T Immumyation by the 
Oral Route in Respiratory Tract Infections, with Special Reference to Influenza 
Colds, and Their Complications, Brit M J 1 258 (Feb 8) 1936 


5 Enteric-coated tablets of oravax® (improved) were supplied by The Wm S 


Merrell Company, Cincinnati 


D pneumoniae (t^pe I) 

D pneumoniae (tjpe 11) 

D pneumoniae (type HI) 

D pneumoniae (type VII) 
D pneumoniae (tjpe VIII) 
Str hemolyticus (group A) 
Str vindans 
H influenzae (tjpe A) 

X catarrhalis 
Iv pneumoniae (type A) 
Staph aureus 
Staph albus 


Cells 

Millions 

Concentrated 
Supernatant Broth 
from Million Cell' 

5,000 

750 

5,000 

750 

5 000 

750 

5,000 

750 

5,000 

750 

10,000 

1,500 

5 000 

750 

2 500 

375 

2,600 

None 

5,000 

750 

5,000 

750 

5,000 

750 

A Study of the Bacterial 


Otolaryng 


6 Kolmer, J A , Bondi, A, Jr, and Schillinger, C 
Flora of the Nasopharynx in Relation to the Common Cold, Arch 
47 571 (May) 1948 
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Enteric-coated tablets of the vaccines were administered to 116 
and the placebo tablets to 35 selected medical students, totaling 151 
noimal adults The vaccines were administered according to various 
dosage scales as follows (1) 1 tablet a day for seven days in succes- 
sion followed by 2 tablets a week for a total of 50 tablets , (2) 

1 tablet twice daily foi fourteen days in succession, followed by 1 tablet 
thiee times a week for a total of 50 tablets, (3) 1 tablet three times 
a day for seven da}s in succession, followed by 1 tablet twice weekly 
tor a total of 50 tablets, (4) 2 tablets twice daily for seven days m 
succession, followed by 4 tablets a week for a total of about 100 
tablets, (5) 1 tablet a day for sixty days in succession, followed by 
3 tablets a week for a total of about 100 tablets , (6) 1 tablet a dai 
tor seven days in succession, followed by 2 tablets per week for 
a total of about 60 tablets, and (7) 1 tablet a day foi a total of about 
140 tablets The placebo tablets were administered according to schedules 
1 4 and 5 

Specimens of blood were collected aseptically from each subject 
before the administration of the tablets of vaccines and placebo and the 
serums retained under deep freeze until needed for serum protection 
tests Specimens of blood were again collected aseptically two to three 
weeks after all the oravax® and placebo tablets had been taken and the 
serums kept under deep freeze for about a month, when the mouse serum 
protection tests were conducted On the completion of these tests each 
subject whose serum showed the presence of protective antibodies 
against a challenging organism was retested with serum collected before 
the administration of the tablets for the detection of possible natural 
antibodies This policy was adopted for reasons of economy and on the 
assumption that the serum of a subject showing no protective antibodies 
after the administration of a vaccine or the placebo was not likely to 
show their presence m serum collected before administration 

The challenging organisms selected were those best adapted for mouse 
serum protection tests, embracing virulent beta hemolytic streptococci 
of group A, pneumococci type I and K pneumoniae (type A) The 
virulence of each culture for mice (weighing 18 to 24 Gm ) by mtra- 
abdominal inoculation was determined and each employed m a dose of 
ipproximateljf 2 minimum lethal doses m the serum protection tests 
In the latter, each of 4 to 6 mice was given an mtra-abdommal injection 
ot a mixture of 0 1 cc of sei um and 0 1 cc of culture so diluted as to 
contain approximately 2 minimum lethal doses In each experiment 
normal control mice were inoculated mtra-abdominally with the same 
dose of each organism as culture controls All mice weie kept under 
observation for eight to ten days, when the results were evaluated on 
die basis of survival over this period It ivill be observed tberefoie that 
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the dose of each challenging organism employed was a critical one, since 
it was based on mortality rather than on morbidity Cultures of the 
heart blood were made on most moribund and dying mice, with positive 
results m the majority 

RESULTS 

On the completion of the mouse serum protection tests, an analysis 
of the results showed that there were no significant differences in relation 
to the different formulas of the vaccines or the different dosage schedules 
employed In the circumstances and since the purpose of the investiga- 
tion was to obtain information on the fundamental question of whether 
or not the polyvalent stock vaccines were absorbed after oral administra- 
tion, with the production of protective antibodies, the data were grouped 
for analytic purposes As previously stated, the serums of those adults 


Table 1 — Results of Mouse Protection Tests for Natural and Acquired 
Antibodies in the Serums of Adults After the Oral Administration 
of Stock Polyvalent Bacterial Vaccines and Placebo 



Following 

Following 



Administration 

Administration 

Culture 

Challenging Organisms 

of Vaccines* 

of Placebo* 

Controls* 

Str hemolyticus (group A) 

121/556 

12/171 

1/78 


21 8% 

6 97t> 

13% 

Pneumococcus (type I) 

98/556 

9/174 

0/84 


17 670 

5 27o 

07o 

Kv pneumoniae (type A) 

187/556 

88/174 

0/84 


33 67o 

2137o 

07o 


* dumber ol surviving mice over total number inoculated, with percentages of survivals 


collected before the administration of the vaccines and placebo were 
only tested if the serums taken after administration of the tablets 
showed the presence of antibodies 

An analysis of the results observed on all 151 serums collected after 
administration of the vaccines and placebo is summarized m table 1, 
which shows the percentages of mice surviving, because of the presence 
of both natural and acquired protective antibodies in the serums for 
hemolytic streptococci, type I pneumococci and K pneumoniae This 
accounts for the fact that some of the serums of subjects who took 
placebo tablets showed protective antibodies, which were obviously of 
the natural type, since there was no evidence whatsoever of protective 
antibodies produced by the oral administration of the placebo 

The results shown m table 2 are also of clinical interest In this 
table all serums containing natural protective antibodies were 
excluded from consideration In the circumstances it will be observed 
that none of the serums of 35 subjects taking placebo tablets showed 
any evidence of protective activity against the three challenging organ- 
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isms employed, whereas 19 8 per cent showed the presence of protective 
antibodies against hemolytic streptococci, 25 per cent against type I 
pneumococci and 19 8 per cent against K pneumoniae as the result of 
immunization with the vaccines 

In this connection, however, it was frequently observed that serums 
collected after the administration of vaccines protected more of the mice 
employed than serums collected before administration This suggested 


Table 2 — Human Adults Acqmrmg Protective Antibodies Through the Oral 
Administration of Stock Polyvalent Bacterial Vaccines and Placebo 


ChaUengine Orgaulsms 

Str hemolyticus (group A) 

I) pneumoniae (type I) 

K pneumoniae (tyi>e A) 

Following 
Administration 
of Vaccines* 
23/116 

19 8% 

29/116 

25% 

23/116 

19 8% 

Following 
Administration 
ot Placebo* 

0/35 

0% 

0/35 

0% 

0/35 

0% 

* ^umbc^ of adults acquiring immunity over total number of adults, with percentages 

acquiring immunity 



Table 3 — Human Adults Acquiring 

or Adding to Natural Protective 

Antibodies Through the Oral Administration of Stock Polyvalent 

Bacterial Vaccines and Placebo 



Following 

Following 


Administration of 

Administration of 

Challenging Organisms 

Vaccines* 

Placebo* 

Str hemolyticus (group A) 

36/116 

1/35 


31% 

2 8% 

Pneumococcus (type I) 

39/116 

0/35 


33 6% 

0% 

K pneumoniae (group A) 

42/116 

3/35 


3G27o 

8 6% 


* ivumber of serums showiuEr the presence ol antibodies over total number of serums tested, 
"*th percentages showing the presence of antibodies 


the presence of acquired protective antibodies in addition to the presence 
of natural antibodies Obviously, it is difficult to evaluate such results 
in terms of acquired antibodies in view of the chances of experimental 
erroi s This seems to be especially true because of the fact that it will be 
obsen^ed in table 3 that the administration of the placebo apparently was 
followed b) an increase of antibodies against hemolytic streptococci in 1 
of 35 serums and an increase of antibodies against K pneumoniae m 3 of 
thirty-fi\e serums, increases which we attribute to experimental error 
or too close an analysis of the results of the protection tests with indi- 
vidual serums With these considerations in mind, however, it will be 
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observed that approximately 31 per cent of the serums oi 116 adults 
showed acquired protective antibodies m addition to natural antibodies 
against hemolytic streptococci, 33 6 per cent against type I pneumococci 
and 36 2 per cent against K pneumoniae after the administration of the 
vaccines 

COMMENT 

In general terms, the results of this investigation have shown, there- 
fore, that stock polyvalent bacteiial vaccines by oral administration ma} 
engender the production of demonstrable amounts of protective antibodies 
m at least some adults, as has been observed m some mice This affords 
support for the claims of numerous investigators that the oral administra- 
tion of such vaccines may be of value m protecting human beings against 
the secondary bacterial infections of the common cold or shortening then 
duration and ameliorating their severity 

We have not been interested primarily m this phase of the problem 
ljut have merely sought to determine by mouse serum protection tests 
whether or not there was a basis for the oral administration of stock 
polyvalent vaccines to human beings for active immunization against 
these secondary bacterial infections For this reason we have not 
attempted to review the large literature on the subject because of the 
difficulties in drawing reliable conclusions and particularly since factors 
other than the ingestion of bacterial vaccines may account wholly or 
partly foi escape from common colds All the results were analyzed 
statistically by the chi square method These analyses showed that a 
significant number of human subjects acquiied protective antibodies 
against hemolytic streptococci pneumococci of type I and K pneumoniae 
after the oral administration of the stock polyvalent bacterial vaccines 
employed Whether or not protectn^e antibodies are produced against 
other pneumococci, streptococci of the vindans group, gamma strepto- 
cocci, staphylococci, H influenzae and Neisseria cannot be stated 

SUMMARY 

Enteric-coated tablets of stock polyvalent vaccines prepared of the 
desiccated bacteria and their soluble products commonly involved in the 
production of the secondary bacterial infections of the common cold were 
administered orally to 116 adults, placebo tablets were administered to 
35 adults as controls 

After administration of the tablets mouse protection tests were con- 
ducted with the serums of both groups for antibodies against hemolvtic 
streptococci, type I pneumococci and IC pneumoniae 

The oral administration of the placebo tablets did not produce pio- 
tective antibodies against any of the three challenging organisms in 
35 adults 
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'The oral administration of tablets ol the bacterial vaccines produced 
jnuiective antibodies against hemolytic streptococci in 19 8 per cent 
against type I pneumococci m 25 per cent and against K pneumoniae in 
19 8 per cent ot 116 adults \Yhen the serums were tested against 2 mim- 
inuin lethal doses of the respective oi ganisms 

The serums of some adults were found to contain natural protective 
antibodies against the three challenging organisms These natural anti- 
bodies plus those produced by the vaccines accounted for the combined 
antibodies against hemolytic streptococci in approximately 31 per cent, 
against type I pneumococci in approximately 33 6 per cent and against 
K pneumomae m approximately 36 2 per cent of 116 adults 

Under the conditions of these experiments, it appears that the oral 
administration of tablets prepared of desiccated organisms and their solu- 
ble products may produce protective antibodies against hemolytic strepto- 
cocci, type I pneumococci and K pneumoniae in a statistically signifi- 
cant number of adults 



SULFAMYLON® AND STREPTOMYCIN IN TREATMENT 
OF INFECTIONS OF THE EAR 

A Preliminary Report 
KENNETH L DIEHL, MD 

AND 

AUSTIN G MORRIS, MD 

ROCHESTER, N Y 

T he use of sulfam 3 rlon® and streptom} cm in local treatment of 
otitis media with or wnthout acute exacerbation seems to be a valu- 
able addition to the armamentarium of the otolaryngologist As will be 
shown, the use of this combination has dramatic results in clearing 
some types of infections, but in others especially external otitis it has 
no effect 

Sulfamylon,® a sulfanilimide derivative, has a chemical formula of 
SOjNH, CH 2 NH 2 HCL, and a chemical name is 4-(ammomethyl)- 
benzene sulfonamide hydrochloride It has a molecular weight of 222 67 
and a melting point of 260 to 265 C (corrected) It is a wdiite crystal- 
line material, soluble in w'ater to 50 Gm per hundred cubic centimeters 
at 25 C and is weakly acid in reaction Experimentally, this drug is 
excreted rapidly from the kidneys in three to four hours in the form of a 
heavy precipitate of a colorless crystalline material This substance is 
a deaminated and oxidized product, the chemical name of w Inch is para- 
carboxybenzene sulfonamide ' 

Brewer ^ found that in vitro sulfamylon® is highly effective against 
the anaerobic bacteria Clostridium welchii, Clostridium chauvoei, 
Clostridium septicum, Clostridium botulinum, Clostridium histolyticum, 
Clostridium tetani and Clostridium novyi, grown in his thioglycollate 
sodium medium Sulfamylon,® on comparison, was found to be bac- 
tericidal against these organisms, while sulfathiazole sodium and sulfa- 
diazine sodium not only w'ere found to be nonbactericidal, but were 
observed to permit some growth of the bacteria in their presence 
Quantitatively, sulfamylon? was bactericidal or bacteriostatic to Cl 
welchii, Cl tetani, Cl histolyticum and Clostridium oedematiens in 
dilutions up to 1 25,000, while sulfathiazole sodium did not pre\ent 
growth of the same bacteria in a 1 100 dilution 

1 Brewer, J H Gear Liquid Mediums for “Aerobic” Cultivation of 
Anaerobes, JAMA 115 598 (Aug 24) 1940 
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Lawrence ^ showed the results of activity against the various anaero- 
bic bacteria m both veal-dextrose serum and Brewer’s thiogly collate 
medium, as contrasted with both sulfathiazole sodium and sulfadiazine 
sodium (table 1) 

Hamre ® and his associates showed that 2 to 10 Gm per kilogram 
of body weight, given perorally to mice, did not produce any evidence 
of toxic effects When a 40 per cent solution of sulfamylon® was 
injected subcutaneously in mice weighing approximately 18 to 20 Gm , 
no deaths resulted with a dose of less than 6 Gm per kilogram The 
intravenous administration of the solution into mice weighing 20 Gm 
at the rate of 0 1 cc per fifteen seconds showed a LD-q of 920 Gm per 
kilogram Experiments with rats showed an oral LD^o of 7 4 Gm per 


Table 1 ^ — Highest Dilutions of Sulfamylon,® Sodium Sulfathiazole and Sodium 
Sulfadiazine Shozuing Antibacterial Effects Against Various 
Gram-Positive Cocci* 




“Sulfamylon” 

Sulfathiazole 

Sodium 

A — 


Sulfadiazine 

Sodium 

Organisms 


Baoterio 

static 

Bacteri- 

cidal 

Bacterio 

static 

Bacteri 

cidal 

Bacterio 

static 

Baoter 

cidal 

Streptococcus haemolyticus 

1 82,000 

1 

8,000 

1 8,000 

1 4,000 

1 

2,000 

<1 1,000 

Pneumococcus type 

I 

1 32,000 

1 

4,000 

1 32,000 

1 4,000 

I 

8,000 

1 1,000 

Pneumococcus type II 

1 32,000 

1 16,000 

1 82,000 

1 8.000 

1 

4,000 

<1 1,000 

Pneumococcus type 

III 

1 82,000 

1 

8,000 

1 32,000 

1 4,000 

1 16,000 

<1 1,000 

Str viridans 74 


1 16,000 

1 

400 

<1 100 

<1 100 

<1 

100 

<1 100 

Str viridans l,4o4 


1 8,000 

1 

4,00(1 

<1 100 

<1 100 

<1 

100 

<1 100 

Str faecalis 7,0S0 


1 400 

<1 

100 

<1 lOO 

<1 100 

<1 

lOO 

<1 100 

Str faecalis 4,0S0 


1 400 

<1 

100 

<1 100 

<1 100 

<1 

100 

<1 100 


* Figures preceded by < indicate that the highest drug concentration tested proved 
ineffective 


kilogram Toxicity experiments were also conducted with rabbits and 
dogs, and these also showed a high lethal threshold The effects of the 
solution on the circulation and respiration of dogs were also studied 
experimentally No change except for a slight decrease in blood 
pressure occurred with subcutaneous injection Intraperitoneal injec- 
tion did produce a pronounced drop in blood pressure The conjunctival 
mucosa and the mucosa of the urinary bladder were also studied by 
Hamre ® for signs of local irritation Solutions up to 2 per cent were 
found to have no effect on the conjunctiva, and solutions up to 20 
per cent had no effect on the mucosa of the urinary bladder 

Streptomycin is produced by certain strains of the actinomycete 
Streptomyces griseus The possible structure of streptomycin has not 
been definitely proved, but, under acid hydrolysis, streptomycin yields 

2 Lawrence, C A J Bact 49 149, 1945 

3 Hamre, D M , and others Proc Soc Exper Biol & Med 55 . 170, 1944 
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two moieties streptidine and a disacchaude-like compound, streptobi- 
osamme The complete range of antibacterial activity ot this drug has 
not yet been determined,^ but clinically it has been used with best 
results in the treatment of infections due to susceptible gram-negative 
organisms The dose recommended for topical application is 250 to 
500 micrograms per cubic centimeter If the infecting organisms seem 
unusually resistant, higher concentrations may be used, as they are 
easily tolerated by the tissues The toxicity of streptomycin is very 
low, and no toxic reactions to its local application have been reported 

In our search for a local therapeutic agent for aural infections, sev- 
eral factors were considered As necessary attributes, we desired 

( 1 ) the greatest antibacterial action with the least toxicity to the patient 

(2) the widest range of antibacterial action, (3) the easiest and most 
efficacious physical application of the medicament to the affected part 
and (4) the greatest chemical stability of the agent to be used 

As determined by Howes,® sulfam 3 don® seemed to be superior to 
other antibacterial substances tested, while streptomycin was second 
best Neither had any toxicity when applied locally, thus fulfilling our 
first requirement Sulfamylon,® as previously shown, seemed to have 
a predilection for bactericidal and bacteriostatic action against gram- 
positive organisms, while streptomycin tended to exert bactericidal and 
bacteriostatic action against gram-negative organisms Thus, the sub- 
stances fulfilled our second requirement by giving us the greatest 
antibacterial range possible In fulfillment of our third requirement, 
both sulfamylon® and streptomycin were easily soluble, while effective 
at low concentrations and in solution, and, in fulfillment of our fourth 
both were stable indefinitely at room temperature For these reasons, 
it was decided to use the combination of sulfamylon,® 5 per cent, and 
streptomycin, 0 02 per cent,® because these substances possessed the 
best qualities for local action in the treatment of aural infections 

Clinically, Beyer' used sulfamylon® and sulfanilamide (1 9) locallj' 
on 200 patients as a prophylactic against infection and in treatment 
of infected wounds and concluded that it was a valuable aid in then 
treatment Clark ® used a 1 per cent sulfamylon® solution as a prophy- 
lactic, especially against Bacillus pyocyaneus (Pseudomonas aerugi- 
nosa) before operation m his oohthalmic cases Mtci its use there 

4 Clinical use of Streptomycin, Meick and Company, Inc 19-17 

5 Howes, E L Surg , Gvnec & Obst 83 1, 1946 

6 This combination was supplied by Winthrop-Stearns Inc, for clinical 
research 

7 Beyer, W Zentralbl f Cbir 68 1730 1941 abstracted War Med 4 121, 

1943 

8 Clark, W B Local Use of “Sulfamylon” (Para-I Aminomethyl]-Ben/cne 
Sulfonamide H\drocblorideL Arch Ophtb 38 682 (Noy ) 1947 
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\\ere no cases of infection with this organism There were also no 
reactions to the drug in his series of 84 cases Howes ° conducted 
studies on the local chemotherapy of wounds, testing streptomycin, 
sulfaniylon,® calcium penicillin, parachlorophenol, tyrothricm and ben- 
/alkonium chloride (zephiran chloride®) For local chemotherapy he 
found that sulfamylon,® 5 per cent, seemed superior to the other anti- 
bacterial substances tested, possessed the widest range of antibacterial 
activity and was relativel)'’ nontoxic It w^as also found that a mixture 
of sulfam 3 don,® 5 per cent, and streptomycin was nontoxic, was rela- 
tively stable in the W’^ound and had almost a complete range of anti- 
bacterial activity, including the anaerobes of gas bacillus infection 
“Howevei, it w'as unsuccessful m the treatment of open wounds con- 
taining slough and sequestrum ° ” This statement is of importance in 
dealing wuth the application of this diug in otolaryngology Howes,® 
in his expel iments wuth contaminated wounds of rabbits, found that a 
5 per cent solution of sulfamylon® combined wnth a solution of strepto- 
mycin (200 units per cubic centimeter) had a high antibacterial action 
and low' toxicity Flow'ever, he also found that when the infection had 
had time to iiiAade the tissues this solution failed to clear it up, or 
even to speed resolution In his conclusions, he stated that this failure 
may have been due to the fact that the solution w'as prevented from 
reaching the bacteria, either by the physical barrier of exudate or by 
the inclusion of the organisms wnthin the dead leukocytes These bac- 
teria remained susceptible in vitro, how'ever In his later work,’-® 
Howes found that prevention of infection could be obtained experi- 
mentally as late as forty-eight hours by debridement of ciushed tissues 
and by washing the wound wnth the sulfamylon® and streptomycin solu- 
tion In order to hasten resolution, however, the slough must be 
liquefied and lemoved and the bacteria within the leukocytes killed 
In December 1947, Fox investigated the use of sulfamylon® m rhmo- 
sinusitis He used it as a nasal spray and as nose drops and m instilla- 
tions into infected maxillary sinuses However he found it necessary 
to use a, vasoconstrictor m conjunction with the drug He used a 
1 per cent solution of sulfamylon® against a variety of bacteria and drew' 
the follow'ing conclusions 1 In local treatment of sinusitis sulfamylon® 
was more effective than penicillin 2 There is no local or constitutional 
reaction to the drug 3 Sulfamylon® is the most valuable of the available 
chemotherapeutic agents m the local treatment of acute rhinitis and 
sinusitis 4 The drug exerted its poorest effect against P aeruginosa 
Dur investigation supports the last conclusion 

9 Howes, E L Ann ^urg 124 268, 1946 
to Howes, EL Am J Med 2 449, 1947 
H Fo\, S L Ann Otol , Rhin & Laryng 56 946, 1947 
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CLINICAL INVESTIGATION 

Method and Matenal — In the investigation of sulfamylon® and streptomycin 
therapy, 29 patients were treated All had aural infections varying from acute 
external otitis to a chronic otitis media with cholesteatoma All types of infections 
were present, and cultures were made wherever possible The ages ranged from 
6 years (acute otitis media) to 67 (chronic otitis media) Because of an insufficient 
amount of material and in order to control the frequency of administration, the 
drug was not dispensed to the patient 

The general procedure of treatment of these patients was as follows After 
the diagnosis, a culture was obtained when possible The ear was cleansed 
thoroughly by dry wiping We consider this part of the procedure to be very 
important for the following reasons Any moisture, either serous or purulent, 
would prevent the full action of the drug on the infected membranes, both by 
dilution of the drug and by acting as an actual physical obstruction (Howes ®) 
After the removal of the debris, wax, pus or discharge of any nature, the patient 
was instructed to he on a couch in the office with the affected ear up The sul- 
famylon® was then dropped into the ear and allowed to permeate the structure 
for fifteen to thirty minutes A varying amount of the solution was used, depending 
on the caliber of the external auditory canal and the size of the mastoid cavity 
The amount instilled into the ear ranged from 0 25 to 0 SO cc 

In some of our later cases a special needle with a blunt end was devised, so that 
the solution could be directly instilled into the middle ear through a perforation 
of any size This was found to be a valuable adjunct in the treatment It was 
reasoned that an extremely small perforation, by reason of pus or granulations in 
the middle ear, could prevent any of the solution from seeping through the opening 
In many ears with chronic otitis media granulations occlude the perforation , these 
granulations tend to occlude the opening in the drum membrane and prevent contact 
of the drug with the pathologic middle ear The granulations were occasionally 
cauterized with a bead of silver nitrate to check any hemorrhage resulting from 
the cleansing After the instillation, the patient was allowed to leave and was 
requested to have the procedure repeated every other day Because of transpor- 
tation and other difficulties, the intervening time, in a number of instances, was 
of necessity lengthened considerably The procedure was repeated every other 
day when possible until a definite reduction in amount of drainage was noted 
Then the time interval was lengthened to once a week, once every two weeks or 
once a month, until complete cessation of drainage was accomplished The longest 
period of treatment recorded was five months and the shortest four days, the 
average length of treatment being about eight weeks Several patients did not 
return for treatment, but the results of the last observation has been recorded 

Results — Prior to the use of sulfamylon® and streptomycin, many 
of these patients had been under the care of competent otologists, who 
had used various treatments without results Sixteen patients with 
chronic otitis media showed some reduction in the amount of drainage, 
and in 11 of this number, a dry ear resulted, while the others had a 
noticeable lessening of the volume of flow It is interesting to note 
that in cases m which all, or a large portion, of the drum membrane 
was absent better and quicker results were obtained This was, of 
course, a direct result of the amount of diflfusion of the drug over the 
affected part In those cases m which only a small perforation was 
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present, the technical procedure of application of the drug to the middle 
ear was difficult Twelve patients had granulations in the middle ear 
or the external auditory canal, m 7 of these treatment resulted m 
complete removal and in 4 in a definite reduction in amount, 1 patient 
did not return for treatment One patient m this group had a pseudo- 
cholesteatoma which had disappeared at the end of treatment Of 6 
patients treated for acute otitis media, 5 had a striking reduction of 
the disease, while 1 did not return for treatment All the patients with 
acute disease were given sulfadiazine or penicillin in conjunction with 
local therapy For this reason, no exact evaluation of the efficacy of 
the treatment could be made, although the ears with the acute infec- 
tion so treated seemed to dry and clear more rapidly than others with a 
similar condition in which the local medication was not used Two 
of these patients had a perforated drum membrane on their first visit 
One patient had a large granulation, which subsided quickly Six 
patients had either a simple or a radical mastoidectomy one or more 
times, the wound continuing to dram after operation until the local 
sulfamylon® therapy was instituted Six patients were treated for 
external otitis, both acute and chronic, and no improvement was noted 
In fact, in 3 patients the symptoms and the drainage were aggravated 
Several patients had acute external otitis superimposed on chronic otitis 
media Before any therapy could reach the middle ear, the acute infec- 
tion of the external canal had first to be controlled One patient with 
acute catarrhal otitis media was treated with no improvement 

Cultures were obtained in a total of 14 cases In 6 of these cases 
the cultures yielded entirely, or in part, P aeruginosa, m 6, Staphylo- 
coccus albus, in 3, Staphylococcus aureus, in 1, an undifferentiated 
streptococcus, in 1, an anaerobic streptococcus, in 1, a streptococcus 
of the viridans group, and m 1, Aspergillus nigra In 2 cases of 
infection with P aeruginosa a dry ear was obtained In both cases 
there were large radical mastoidectomy cavities, through which the 
medicament could permeate freely, but even then constant treatment 
for four months was required In all our other cases of infection -with 
this organism the ear continued to drain, although the amount was 
slightly decreased In 1 case of infection with a member of the Staph 
albus group combined with P aeruginosa the ear continued to dram, 
while in a second case of infection with Staph albus combined with 
Staph aureus the patient did not return for treatment In 2 of the 
cases of infection with Staph aureus a dry ear resulted Except for 
the cases of infection with P aeruginosa and of infection with this 
organism combined with Staph aureus, treatment terminated in a dry 
ear in all cases of otitis media In 3 cases of external otitis — infection 
With anaerobic streptococcus, P aeruginosa and A nigra, respectively 
■ there was no improvement 



Table 2 — Results of Treatment of Aural Infections with Sulfaniylon® and Streptomycin 


Pa 

Age, 


Duration 

of 


Condition 
of Drum 



tieat 

Yr 

Diagnosis 

Drainage 

Complications 

Membrane 

Culture 

Einal Results 

1 

45 

Chronic Otitis 
Media, left 

20 yr 

Large 

granulations and 
cholesteatoma 

Large 

perforation 

80% Staph 
albus 20% 
hemolytic 
Staph aureus 

Subsidence of drainage, dissolu 
tion of granulations and 
cholesteatoma 

2 

42 

Chronic Otitis 
Media, right 

4 mo 

Moderate 

granulations 

Large 

perforation 

No culture 

Complete subsidence of drainage 
dissolution of granulations 

3 

55 

Chronic Otitis 
Media, right 

20 yr 

None 

Very small 
perforation 

P aeruginosa 

Very slight decrease in amount 
of drainage, improvement of 
physical well being 

4 

66 

Chronic Otitis 
Media, right 

24 yr 

Large 

granulations 

Large 

perforation 

P aeruginosa 

Slight decrease in amount of 
drainage 

5 

33 

Chronic Otitis 
Media, right 

19 yr 

Simple 

mastoidectomy 

Very small 
perforation 

Staph albus, 

P aeruginosa 

Slight decrease in amount of 
drainage 

6 

29 

Chronic Otitis 
Media, right 

25 yr 

Large granula 
tions filling radi 
cal mastoidec 
tomy cavity 

Radical mas 
toidectomy 
cai ity 

P aeruginosa 

Complete subsidence of drainage 
dissolution of granulations 

7' 

35 

Recurrent 
Chronic Otitis 
Media, right 

4 days 

Large 

granulations 

Large 

perforation 

No culture 

Complete subsidence of drainage 
dissolution of granulations 

8 

56 

Chronic Otitis 
Media, right 

3 yr 

None 

Medium 

perforation 

No culture 

Complete subsidence of drainage 
healing and closure of nght 
drum membrane 

9 

20 

Chronic Otitis 
Media, right 

10 yr 

None 

Medium 

perforation 

Staph albus 

Complete subsidence of drainage 

10 

21 

Chronic Otitis 
Media, left 

2 mo 

Skull fracture 
through middle 
ear, with secon 
dary otitis media 
granulation 

Medium 

perforation 

No culture 

Complete subsidence of drainage 
dissolution of granulations 

11 

25 

Chronic 

recurrent 

Otitis, right 

1 yr 

Simple 

mastoidectomy, 
large granulations 

Large 

perforation 

Hemolytic 
Staph aureus 

Complete subsidence of drainage 
dissolution of granulations 

12 

23 

Chronic Otitis 
Media, right 

17 yr 

Radical mastoi 
dectomy cavitj, 
filled with 
granulations 

Radical mas 

toidectomy 

cavity 

P aeruginosa 

Complete subsidence of drainage 
dissolution of granulations 

13 

31 

Chronic Otitis 
Media, right 

3 jr 

Simple mastoi 
dectomy, small 
granulations 

Small 

perforation 
in Shrapnell’s 
area 

Staph albus, 
Str viridans 

Complete subsidence of drainage 

14 

26 

Recurrent Otitis 
Media, left 

4 days 

None 

Medium 

perforation 

No culture 

Complete subsidence of drainage 

13 

31 

Chronic Otitis 
Media, right 

15 yr 

None 

Medium 

perforation 

No culture 

Complete subsidence of drainage 
subjective improvement in 
hearing 

16 

22 

Chronic Otitis 
Media, left 

14 yr 

Two simple 
mastoidectomies 

Medium 

perforation 

No culture 

Complete subsidence of drainage 
closure of perforation in drum 
membrane 

17 

30 

Acute Otitis 
Media, right 

1 wh 

None 

Intact 

No culture 

Subsidence of drainage return 
of drum membrane to normal 

18 

6 

Acute Otitis 
Media, right 

3 days 

None 

Large 

granulation 

None 

Return of drum to normal, dis 
appearance of granulations 

19 

39 

Acute Otitis 
Media, right 
Acute Otitis 

2 TVk 

None 

Intact 

None 

Complete subsidence of drainage 

20 

33 

4 days 

None 

Intact 

None 

Complete subsidence of drainage 

21 

67 

Media, lett 
Acute Otitis 
Media, right 

2 wk 

None 

Large 

perforation 

None 

Complete subsidence of drainage 
closure of perforation 

22 

20 

Acute Otitis 
Media, right 

2 tvk 

Medium 

granulations 

Medium 

perforation 

Staph aureus 
and Staph 
albus 

Reduction in amount of dram 
age, patient did not return for 
further treatment 

23 

35 

Acute External 
Otitis, right 

1 wk 

None 

Perforation, 

right 

No culture 

No improvement 

24 

32 

Acute Exacer 10 yr 

bation of 

Chronic External 

Otitis. Bilateral 

None 

Intact 

Anaerobic 

streptococcus 

No improvement 

25 

48 

Acute External 

1 tvk 

None 

Intact 

P aeruginosa 

No improvement 

26 

41 

Otitis 

Acute External 
Otitis 

2 mo 

None 

Small 

perforation 

Staph albus 

No improvement 

27 

33 

Acute External 
Otitis, nght 

2 mo 

Small 

perforation 

Small 

perforation 

A Niger 

No Improvement 

28 

52 

Acute External 
Otitis, right 

3 days 

Granulations in 
external canal 

Intact 

Staph albus 


29 

48 

Acute Catarrhal None 

Otitis Media, 

right 

None 

Intact 

No culture 

No improvement 
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In order to obtain the best results with sulfamylon® and strepto- 
mycin therapy, the following proceduies and condition should be ful- 
filled (1) thorough cleansing and drying of the area to be treated, 
(2) application of the solution every day or every other day until drain- 
age has ceased, or at least has been materially reduced, (3) a large 
perforation of the drum membrane or an open ear cavity, (4) free 
drainage and liquefaction of secretions, (5) culture 

Data on the entire senes of cases with the final results in each case, 
are presented in table 2 

CONCLUSIONS 

A solution of sulfamylon,® 5 per cent, and streptomycin, 0 02 per 
cent, IS an effective local bactericidal agent in the treatment of chronic 
otitis media 

No local or systemic reaction to the drugs was noted in this series 
of cases 

This medication is not effective in the presence of an intact ear drum 
membrane 

There is no effective antibacterial action on external otitis, either 
acute or chronic 

There is very little bactericidal action on P aeruginosa 

The solution of sulfam)don,® 5 per cent, and streptomycin, 002 per 
cent, cannot exert its full bactericidal efifect in the presence of pus or 
debris and is more effective where there is free drainage of the liquefied 
exudate 


277 Alexander Street 



PREVENTION OF MOTION SICKNESS BY INTRAVENOUS 
INJECTION OF SODIUM BICARBONATE 


TAKATOSHI HASEGAWA, MD 
Professor at Osaka Municipal Medical College 
OSAKA, JAPAN 

T he term “motion sickness” is here meant to include the con- 
ditions piodiiced by accelerated motion of trains, ships, planes or 
other vehicles Rosenbach called this condition '"Kmetosen," and Stark- 
enstein termed it ‘‘Bewegungsktankheit/’ which means sickness caused 
by undulation This motion sickness, or “acceleration disease,” is pro- 
duced by rectilinear acceleration acting on the otoliths m the labyrinth 
The experiments made by my associates and myself on animals and 
man indicate that intravenous injection of sodium bicarbonate dissolves 
the otoliths and prevents the symptoms usually produced by motion 
sickness 

These experiments were conducted by exposing rabbits to the up and 
down motion produced by an apparatus making sixty-three “up and 
down” trips per minute for a distance of 43 cm During this process, 
various changes in the rabbit were recorded There was a decided 
increase m respiration and a noticeable inspiratory quickening Gastric 
and intestinal action were quickly suppressed and soon ceased When 
the rabbit had been exposed to the action fifteen minutes, the following 
changes in the blood were detected decrease m lymphocytes, decrease in 
alkali reserve, increase m sugar, lowered calcium level, increase m sedi- 
mentation rate and lowered coagulation time A fall m rectal tempera- 
ture was also noted, along with urinary changes showing increased 
specific gravity, glycosuria, increased creatine and creatinine In those 
animals exposed to the movement three hours a daj for a total of more 
than a hundred hours, considerable degeneration appeared m the ganglion 
cells of the sympathetic nerves at the neck and abdominal cavity but not 
m the ganglion nodosum of the vagus nerve 

According to the literature, these phenomena are produced by strain 
on the sympathetic nervous system To corroborate this, we exposed 
animals m which the vagus nen^e was cut to the same motion These 
animals reacted as the animals previousl}’- described did However, 
when animals that had undergone sympathectomy were exposed to this 

Manuscript edited by Joseph Sataloff, M D , Philadelphia 
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up and down motion, the described phenomena were almost completely 
absent (the sympathetic nerves had been cut at the neck and at the 
intestine) In the animals that had had a vagotomy there was a decrease 
in lymphocytes, but when the solar plexus was removed this did not 
occur This situation indicates that the changes caused by exposure to 
the up and dowm motion are produced by excitement of the sympathetic 
nerves 



Fig 1 — Rising and falling apparatus used with rabbit 



Fig 2 — Chart of movement of intestine at time of elevation A, animal w'lth 
vagus nerve cut Movement of intestine stops while animal is rising and falling 
B, animal with splanchnic nerve cut Movement of intestine does not stop while 
animal is rising and falling 


The experiment was next repeated on animals m which the labyrinths 
were destroyed Similar to the sympathectomized animals, these rabbits 
also revealed no changes in the blood, urine, respiration or intestinal 
tract This indicates that the action of the sympathetic nerves induced 
during this experiment is controlled by the labyrinth 
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While working in Professor Wittmaack’s laboratory in Hamburg, 
I observed that guinea pigs subjected to centiifugal motion had their 
otoliths torn off and could not be affected by rectilineal motion To 
confirm this result, I centrifuged a number of rabbits in a hare centrifuge 
and used a force of about 360 g As was expected, the symptoms and 
signs of motion sickness did not appear, and histologic sections later 



Fig 5 — A, normal rabbit utricle, B, utricle after injection of sodium bicar- 
bonate Low magnification 

showed that the otoliths in these animals had disappeared As a 
result of these experiments, I concluded that removal of the otoliths in 
animals, and perhaps in man, ttould possibly prevent the condition of 
motion sickness 

A most interesting observation is that there seems to be no abnormal 
change in animals deprived of then otoliths , no change could be detected 
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in their equilibrium, movements or daily routine According to the 
hypotheses of Mach, Breuer, and Crum Brown, otoliths are essential 
to the perception of change in position, and without them, body equili- 
brium would be difficult to maintain But no such phenomenon occurred 
m the experiments This led me to believe that the removal of otoliths 
in man would not hinder him in any way and would prevent motion 
sickness Since centrifuging a human being was out of the question. 



Fig 6 — High magnification of portions of fields in figure 5 


an approach directed toward chemically dissolving the otoliths in a 
person was decided on Observung that the otolithic crystals were 
formed even better in animals that had received diluted hydrochloric 
acid intravenously (1 cc of 0 5 per cent solution once daily), I decided 
to use sodium bicarbonate Five cubic centimeters of 5 per cent solution 
of sodium bicarbonate was injected into the veins of the ears of a number 
of rabbits All these animals responded to the up and down motion as 
if they had been sympathectomi^ed and showed none of the signs of 
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motion sickness Histologic examination revealed that the otolithic 
crystals were gone, w ith a fine mesh and the glue substance between the 
tormer crystals remaining All these animals responded as if their 
labyrinths had been destroyed 

Following IS an account of the chemical investigation of this phe- 
nomenon 

I made an experimental test to see what chemical caused the dis- 
appearance of the otolithic cr)fstals I made an injection of such sub- 



7 — Removal of otolithic crystal by intravenous injection of sodium bicar- 
bonate in the case of nasal sarcoma A, low magnification , B, higher magnification 

Stances as sodium bicarbonate and sodium oxalic acid, but the lesults 
showed that the otoliths did not disappear What makes the otoliths 
dissolve It appears that the caibon dioxide generated from sodium 
bicarbonate works on the solid otolithic crystals of calcium carbonate 
and produces soluble calcium bicarbonate, the same as in the case of 
niarble becoming dissolved by efflorescence 
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To geneiate carbon dioxide from sodium bicarbonate requires a 
temperature of 150 C or higher This fact coincides with that induced 
from the animal experimentations When sodium bicarbonate is sent into 
the blood of frogs, cold-blooded animals, through their heart, their 
otolithic crystals do not dissolve It is also a fact that when carbon 
dioxide works on the otolithic crystals they do dissolve 

I scratched the otolithic membrane with a sharp spoon by inserting 
the spoon into the labyrinth of a frog and injected the substance thus 
taken into water in test tubes The transparent water became milky 
Microscopic examination of a drop of this water revealed innumerable 
vanous-sized crystals of the otolith floating on it I then inserted a pipet 
into the test tube and blew through it to allow carbon dioxide to work 
on the^hquid The milky liquid became transparent by degrees When 
this practice was continued for thiity minutes or so, the liquid became 
perfectly transparent, and in microscopic examinations it was difficult 
to notice any otolithic crystals 

It IS inconceivable that sodium bicarbonate injected into a vein will 
generate carbon dioxide at once and will reach the labyrinth and dissolve 
the otolithic crystals It seems more likely that the sodium bicarbonate 
solution reaches the labyrinth and gets to the cavity below the otolithic 
membrane , then the work of the carbon dioxide is performed 

APPLICATION OF OBSERVATIONS TO MAN 

The commonest symptoms of seasickness are fatigue, depression, 
dizziness, weakness, facial pallor, difficult breathing, nausea and vomit- 
ing Excluding the psychologic symptoms, it is evident that the physical 
ones, such as facial pallor, dyspnea and, especially, vomiting, are results 
of action of the sympathetic nervous system According to previous 
studies, vomiting is produced by strong contraction of the abdominal 
wall, opening of the cardia and closing of the pyloric sphincter The 
contraction of the abdominal wall in the rabbits was produced by stimu- 
lation of the sympathetic nerves These observations indicate that sea- 
sickness in general is pioduced by strain on the sympathetic nervous 
system Great care was taken with the use of sodium bicarbonate in 
man to obviate any deleterious effects 

A man aged 20 volunteered for this study He was born of a fisherman’s 
familj, but because of constant seasickness was not able to perform the only job 
available to him Even riding in trains or steamers made him nauseated Physical 
examination indicated that his condition was essentially normal When he was 
placed in a rotating chair, or if he rode in an elevator, he experienced profound 
nausea, \omiting and dizziness He was gi\en an intravenous injection of 40 cc of 5 
per cent solution of sodium bicarbonate, and the tests with the rotating chair and 
elevator were repeated This time he had no reaction and was not even disturbed 
by a boat ride on very rough water 
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From a battalion of 474 men in the Japanese Army, 40 were selected who 
complained of chronic seasickness, as well as 6 who professed to being seaworthy 
All these men received the Aschner test, m which both eyes were pressed to the 
extent that pain was felt, and then the pulse rates were measured Those with a 
decrease in pulse rate from 0 to 4 were classed as having tension of the sympa- 
thetic type , those with a decrease from 5 to 9, as normal, and those with a decrease 
from 10 to 15, as having tension of the parasympathetic type Of the 40 men who 
were chronically seasick, 24 were found to be in the first class and 16 in the third 
The 6 men who were seaworthy were all in the second class Of the remaining 
428 of the battalion, 327 were normal, m the second class, and 101 were in the 
third class Judging from this test, it may be said that all persons with tension 
of the sympathetic type are subject to seasickness, but that only some with tension 
of the parasympathetic type are apt to get seasickness Twelve of the 24 with the 
tension of the sympathetic type and 8 of the 16 with tension of the parasympathetic 
type were given 40 cc of 5 per cent solution of sodium bicarbonate intravenously 
Then these 40 men and the 6 seawortliy, together with the rest of the battalion, 
were exposed to the hardships of a long boat trip in a very heavy storm Most 
of the men aboard became extremely seasick, even those who considered themselves 
seaworthy But all the 20 men who received the injections remained well, took 
meals as usual and helped take care of the sick 

Another interesting observation was made when a young man aged 22, who 
was dying of nasal sarcoma, was given 40 cc of 5 per cent solution of sodium 
bicarbonate intravenously He died two weeks later, and histologic section showed 
that the otolithic crystals had been dissolved 

CONCLUSION 

Sodium bicarbonate injected intravenously can prevent motion sick- 
ness from occurring in man, probably by dissolving the otolithic crystals 
It IS also suggested that this injection may possibly be of value in 
Meniere’s disease 



PENICILLIN IN CHRONIC OTITIS MEDIA 


WALTER J AAGESEN, MD 
ANDERSON, IND 

D uring the time that penicillin was first being used in the treat- 
ment of practically any and all types of infections, it was felt 
that it would be desirable to deteimine exactly what might be expected 
from the sole use of this new antibiotic agent in the treatment of chronic 
otitis media After the initial experimental stages had given a fairly 
accurate estimate of the value of the drug against the various acute 
infectious diseases, it was pretty generally agreed among otologists that 
penicillin was a substance of real merit in the treatment of acute otitis 
media and its many complications This is now an established fact 
The management of the chronically discharging ear has varied greatly 
over the years Experience with a succession of nonsurgical methods 
has been inconsistent and left much to be desired in the way of end 
results Although it was realized that the conditions which obtain in 
chronic disease of the middle ear differ in several ways from those in 
acute infection, it was considered that a controlled study would be 
advisable Hence a study of the systemic use of penicillin was started 
To obtain a group of patients with chronically discharging ears hos- 
pitalized under control for a sufficient length of time and with adequate 
dosage of penicillin to provide an estimate of the usefulness of the drug, 
this study was made m a military hospital 

A total of 82 patients were treated according to a rather rigid and 
set type of regimen Unfortunately, when the final charts were being 
assembled for the statistical survey it was found that many were missing, 
the patients having been transferred for various reasons or discharged 
from the service and their charts forwarded to the proper agency It 
is felt, however, that the 40 cases for which data were available provide 
a representative picture of the group as a whole 

The patients were selected from otolaryngologic patients seen 
routinely in the clinic of a large general hospital Patients with obvious 
surgical conditions, such as cholesteatoma or definite destruction of 
bone, or with complications were not considered for penicillin therapy 
A minimum time requirement of two months was set before the con- 
dition was considered to be chronic This period might be considered 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, Inc , 1949 
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short, but it was felt that such a condition could no longer be classed 
as acute The longest period of discharge in these cases was twenty- 
nine years The hearing in each case was recorded by both an 
audiometric study and use of the whispered and the spoken voice At 
the time of this survey, use of the whispered voice was the method of 
choice Unfortunatel}^ since the patients were a more or less transient 
group. It was next to impossible to get an accurate follow-up of the 
hearing over a prolonged period The type of perforation was recorded 
Some marginal perforations were included, even though it was realized 
that these are sometimes considered to be an indication for surgical 
treatment The results obtained in cases of marginal perforation would 
seem to confirm this opinion The duration and type of discharge were 
noted in each case and also whether the discharge had been continuous 
or intermittent It was felt, however, that a number of cases m which 
there was a history of an intermittently discharging ear should be 
placed in the continuous class, since the ears had never been completely 
dry The patient usually described the ear as dry during that period 
in which the discharge was not actually draining from the auditor)^ 
canal or was not spotting the pillow at night The organisms cultured 
were found to correspond to those isolated in similar groups of patients 
with chronic otitis which have been reported many times in the lit- 
erature Studies of sensitivity of the organisms and determinations of 
penicillin levels were done m many of the cases Unfortunately, since 
the hospital was running at peak capacity, laboratory facilities did not 
permit the carrying out of these studies in all cases Undoubtedly, 
sensitivity studies in each case would have been of value in estimating 
the expected result The therap)'^ which had been used previously in 
these cases varied widely, including all the methods and drugs which 
had been in vogue m recent years 

Roentgen studies were made but were found to be of limited value 
111 the interpretation of the results to be expected from treatment Serial 
roentgenograms were made in the first cases to be studied, and, for 
the most part, they showed no change either during or following chemo- 
therapy 

The dosage of penicillin remained constant throughout the treatment 
period in each case Twenty-five thousand units of the sodium salt 
was injected every three hours, day and night It was fortunate that 
in no case did a reaction occur of a serious enough nature to cause 
discontinuance of the drug This was an interesting sidelight in view 
of the known impurities in the manufactured product at that time To 
niy knowledge, this was one of the first attempts to give the drug in 
what was then considered a massive dose over so prolonged a period 
Ten thousand to 15,000 units every three or even every four hours was 
considered to be the optimum dose at that time It was because of 
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the known rapid fall of the penicillin concentration in the urine during 
the third hour that this laiger dose was considered pieferable It was 
also determined at this tune that the resistance of certain organisms 
to the drug might increase as therapy progressed, and this was the first 
indication that the dosage schedule, even in the treatment of acute otitis, 
should not be decreased or “tapered off” as clinical improvement was 
shown Deci easing the dose was the method accepted by most physicians 
in 1942 and 1943 In the light of present day knowledge it is felt that 
if the dosage were doubled or even tripled clinical results might be 
further improved 

All patients were allowed ward privileges and a regular diet No 
other local or systemic medication was given The ears were cleansed 
and inspected twice each week, and any progress noted Patients were 
visited on waid rounds each day 

Results were classified as “no results” if there ^^as no obvious 
change either during or following the treatment, “fair” if there was 
slight but definite lessening of the amount of discharge and the improve- 
ment was maintained, “good” if there was definite clinical improve- 
ment as determined by almost complete cessation of the discharge and 
in some cases, b-s improved healing The patients became aware of 
this improvement during the follow-up period of two months It there 
was a return to the former clinical status, the results were then classified 
as either “no results” or “fair ” “Excellent” Avas reserved for those 
cases in which the ear became peifectly dry and remained so, hearing 
at tunes impioved, and m some of the cases there Avas closure of the 
perforate tympanic membrane The minimum observation period Avas 
tAvo months, and the maximum Avas tAvo years 

For the forty-one ears treated the results compiled Avere as follows 
no results, 1 1 , fair, 6 , good, 8, and excellent, 16 Interpreted m terms 
of percentage, the “no results” and “fair” groups made up 41 per cent 
of the total and the “good” and “excellent” groups 59 per cent The 
“excellent” group alone accounted foi 39 per cent of the total Further 
interpretation of the various groups revealed that in the “no results” 
group there Avere three marginal perforations, fiA'e central, one antero- 
inferior, one anterosuperior and one posteroinfenor The last three 
could readily be classed Avith the five central perforations It is interest- 
ing to note that among the entire group of forty-one ears all but one of 
the marginal perforations fell into the “no results” group This one 
exception on culture revealed a pure strain of coagulase-positive hemoly- 
tic Staphylococcus aureus and also was just inside the minimum time 
interval of tAVO months It Avas concluded from this fact that the drug 
Avas probabl}’ of no benefit in case of marginal perforations of long 
standing Nothing definite in regard to the cultures in this group could 
be distinguished except that in a majority of the cases as one Avould 
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expect, Proteus vulgaris ■was isolated It ■was noteworthy that in this 
group there were several cases in which the primary organism had been 
a hemolytic streptococcus which had not responded to previous therapy, 
whereas in the other groups a response was obtained Nothing remark- 
able was noted m regard to previous therapy m this group except that 
in no instance could it be considered that adequate antibiotic or chemo- 
therapy had been given, this was true also ot the other groups The 
roentgenologic findings were noncontributor}^ 

Results for six ears were listed as “fair ” Of the six, four were 
listed as having central perforations, and two had perforations of the 
pars flaccida The duration of aural discharge had been from five months 
to three years In this group a significant feature was that five out of 
the SIX were of the continuous drainage classification As in the first 
group, interpretations of the roentgenograms were of little aid Four 
of the six had had previous therapy with one or more of the sulfonamide 
drugs, without improvement 

Results for eight ears were classified as “good ” Six of the eight 
were found to have central perforations , one perforation was marginal, 
and one was not recorded The duration of aural discharge varied 
from two months to five years In six of the eight the duration of 
otorrhea had been of less than eighteen months’ duration and in the 
remaining two of four and five years’ duration Seven of the discharges 
were classed as being of the continuous purulent type Cultures revealed 
a gamma streptococcus as the predominant organism in three ears and 
Staph aureus in two Peculiarly, one of the ears from which a gamma 
streptococcus was isolated had had previous antibiotic treatment with 
penicillin intramuscularly every three hours for fourteen days with no 
results It was impossible to learn the number of units given m each 
dose This may have had something to do with the poor result or, as 
recently discovered, the streptococcus ma}'^ have become sensitive with 
the growth of allied organisms 

In sixteen of the ears results were classed as “excellent ” The 
duration of the otorrhea varied from thiee months to twenty-six years 
Of the sixteen ears, only four were classed as having discharged for 
one year or less It is notable that in this group all perforations were of 
the so-called “central” type, with no involvement of the margin or the 
pars flaccida Of the discharges, ten were of the intermittent variety 
four continuous and two not classified The fact that almost two thirds 
of the discharges in this group were of the intermittent variety brought 
up the question whether the excellent results might represent just 
another period of remission or quiescence However, several of the 
patients were followed for periods up to two years and there was no 
eridence of recurrence It would have been of interest to follow this 
group especially for a much longer period to see what the rate of 
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recurrent otorrhea would be The bacteriologic findings were interesting 
in that from fourteen of the sixteen ears a streptococcus or a staphylo- 
coccus, or both, presumably sensitive to penicillin, were cultured One 
ear was reported to have yielded a pure culture of Proteus vulgaris and 
yet responded to therapy In this group there is also noted a large num- 
ber of ears with secondary invaders, five with Pseudomonas aeruginosa, 
four with P vulgaris and one with fecahs None of these organisms 
are sensitive to penicillin It is difficult to explain the cessation of dis- 
charge m view of this known fact Perhaps it was because of the 
thorough cleaning given each ear at the time of inspection Had local 
therapy been used m conjunction with the antibiotic agent it is felt 
that the percentage of good or excellent results might have been higher 

It has been noted that when there is traumatic perforation of the 
tympanic membrane accompanied with infection, the tendency of the 
membrane to heal is greater Three tympanic membranes in this group 
were healed, and m each of these the culture revealed the beta strepto- 
coccus as the primary organism In this group alone it was felt that 
the roentgenograms might have been of some aid, as each of the three 
showed either no sclerosis or clouding or only slight sclerosis and mild 
clouding 

SUMMARY 

Penicillin given intramuscularly over a prolonged period was found 
to be of definite value in the treatment of certain cases of chronic otitis 
media Ears with chronic discharge ranging from two months to twenty- 
nine years’ duration have remained dry for as long as two years following 
treatment In a small percentage of cases there was not only cessation 
of the otorrhea but healing of the tympanic membrane Penicillin was 
not given to supplant surgery in tbe treatment of chronic otitis , how- 
ever, m this selected group of patients it was found to give a greater than 
50 per cent chance of obtaining a dry ear and maintaining it for two 
years or longer 

My later experience with the use of penicillin locally in cases of 
chronic otitis media would indicate that a higher per cent of good 
results may be obtained from the combined use of this antibiotic drug 

Further study of the use of antibiotics in chronic diseases of the 
ear is indicated to determine the degree of return of hearing and also 
the rate of recurrence when followed OA'^er a period of years 

CONCLUSIONS 

1 The intramuscular use of penicillin alone offers a better than 
50 per cent prospect of obtaining a dry ear m the treatment of selected 
cases of chronic otitis media 

2 It IS of doubtful or no value in the group of so-called marginal 
perforations 


AAGESEN— PENICILLIN IN OTITIS MEDIA 


723 


3' One cannot expect as good results when it is used in those cases 
in which the discharge from the external canal is interpreted as con- 
tinuous 

4 Best results from the use of penicillin will be obtained in the 
central type of tympanic perforation and also in cases in which there 
has been otorrhea for less than eighteen months 

5 When used m cases m which the predominant organism is the 
beta streptococcus the membranum tympani will have a greater tendency 
to heal 

6 Roentgen examination is not helpful m the selection of cases with 
possibly one exception, when little sclerosis is shown, the chances of a 
good end result are greater 

615 Anderson Bank Building 



MANAGEMENT OF ACUTE LARYNGOTRACHEOBRONCHITIS 


JOHN R SIMPSON, MD 
PITTSBURGH 

1 

I N 1908, Chevalier Jackson directed the attention of the physicians 
of America to a disease entity which has come to be known as 
acute laryngotracheobronchitis As a pioneer in endoscopy, Jackson 
was afforded the opportunity of viewing through the bronchoscope the 
nonmembranous character of this disease as it affected the larynx, 
trachea and bronchi m a number of children who appeared clinically 
to have diphtheria He described the pathology as differing from that 
of diphtheria in that the mucosa was more edematous and the secretion 
thick and tenacious, tending to form crusts and plugs and often leading 
to atelectasis and death 

The disease m its severest form was observed most frequently in 
children under 3 years of age, whose air passages are actually, as 
well as relatively, smaller than those of older children When a 
normally small airway was attacked by an inflammation characterized 
by swelling of the loose subglottic tissue and the formation and accumu- 
lation of thick, gummy, gluelike secretion, with absence of the cough 
reflex, one could easily understand the degree of obstruction to the 
passage of air to the lungs m many of these patients 

Without the help of drugs of specific action, treatment was limited 
to supportive measures and to efforts directed toward maintaining a free 
airway These, in the mam, consisted of (a) forcing of fluids and 
addition of moisture to the inspired air, (&) bronchoscopy, with suction 
and removal of plugs with forceps, (c) tracheotomy, (d) suction with 
a soft rubber catheter passed through a tracheal cannula, and (e) 
dropping of solution into the trachea, followed by suction 

It was hoped that if the airway could be maintained for a time 
the defensive forces of the body would become active and overcome 
the infection Very often these measures were not adequate, and it was 
not surprising that published reports of such cases revealed a mortality 
rate of 50 per cent or higher Actually, the mortality rate of all such 
cases throughout the country must have been much higher, for hundreds 
of cases were never reported 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninety-Seienth Annual Session of the American Medical Association, Chicago, 
June 24, 1948 
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In recent years, or since the introduction of antibiotic drugs, the 
few published reports show a considerable drop in the mortality rate 
In spite of these favorable reports, the disease in its severe fulminating 
form has not been brought under control in all cases Certainly, the 
experience that we at Children’s Hospital have had with cases of 
laryngotracheobronchitis has not been entirely satisfactory, as the follow- 
ing report will show 

This report does not include all these cases, only those occurring 
during an eight year period, from 1940 to 1947, inclusive, in which a 
tracheotomy was required It may be assumed that nearly all of the 
patients who did not require operation lived The histories of 10 of 12 
patients in whom the condition was fatal were reviewed for the purpose 
of determining the cause of death Postoperative accident was the 

Cases of Tracheotomy 


Tear 

Number 

Deaths 

1940 

12 

2 

1911 

6 

1 

1942 

8 

2 

1943 

7 

0 

1914 

18 

4 

1945 

8 

0 

1916 

2 

0 

194T . 

3 

3 

Totals 

64 

12 


Mortality ratP 18 + % 


cause of death in 1 , bronchial obstruction, atelectasis and pneumonia 
m 2 , bronchial obstruction in 3 , pneumonia in 2, and emphysema and 
pneumothorax in 2 Seven of the 10 patients died within one day 
after admission to the hospital , 72 per cent of the patients were under 
2 years This review of a smalt number of cases points to bronchial 
obstruction as the most frequent cause of death 

Tracheotomy alone, or combined with bronchoscopy, with removal of 
plugs with forceps and suction, will not always clear the airway 
sufficient^ to permit an adequate supply of oxygen to reach the lungs 
In our experience, obstruction has been the chief obstacle to successful 
treatment It has been suggested to us that the lungs be by-passed 
for a time by the introduction of oxygen into the vessels So far 
M e have not had the courage to attempt this Perhaps \\ e are omitting 
some important step in our treatment In order that the members 
may know what measures have been employed, tlie remainder of the 
paper ^\lll be devoted to their discussion 
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MATERIAL AND METHODS 

On admission to the hospital, the child is placed in a tented crib supplied with 
moisture and oxygen and given an injection of penicillin If he is badly in need 
of oxygen, he is placed in an oxygen tent while preparations are being made for 
tracheotomy In the event that the child rallies quickly, operation is deferred and 
he IS transferred to the tented crib and watched If the improved condition con- 
tinues, he is kept in the crib 

Humidified air has long been considered helpful in the treatment of this con- 
dition, but the manner of its administration has not always been satisfactory The 
old-fashioned croup kettle is not suitable for these cases, too much time is lost 
m getting up the steam, besides, the room or the enclosure becomes unbearably 
warm Humidifiers placed in a room have not been entirely satisfactory Their 
action also is too slow , their motors get out of order , pools of water collect on the 
floor, and electrical connections make the work of the nurses hazardous 

The setup that we have been using for three or four years, and find very 
satisfactory, consists of a draped crib into which water and 0x3 gen are sprayed, 
it has the following advantages 

1 The equipment is quickly set up, and in a few minutes, an adequate amount 
of moisture mixed with oxygen is delivered to the patient 

2 It does not get out of order 

3 There are no electrical connections 

4 The air in the tent is kept cool, 70 to 75 F 

5 The amount of oxygen is sufficient for the need in most cases, 25 to 40 per 
cent by volume 

6 Additional oxygen or oxygen and helium can be supplied directly to the 
tracheal cannula, if needed 

We believe that since the use of this setup the tendency toward formation of 
bronchial plugs has been lessened and that it has been an important factor in 
reducing the number of cases in which a tracheotomy would be required 

This setup has been well received by the pediatricians of our hospital, as many 
as seven sets having been seen in operation at one time While we believe that we 
have found a satisfactory method of supplying moisture, so essential in counter- 
acting the formation of crusts and plugs, it must always be kept m mind that it is 
the amount of oxygen that reaches the alveoli of the lungs that is important, rather 
than the amount flowing into the tent 

In most cases, the amount of oxygen being delivered to the patient will be 
adequate The plastic canopy draped over the top of the crib is allowed to hang 
free at the bottom to permit a free exchange with the air m the room If this 
precaution is observed, the accumulation of carbon dioxide in the tent will be 
negligible 

Dr John Rathbun, the chief resident at Children’s Hospital, is having a small 
compartment fitted into the tent which, it is believed, will make it possible to add 
the use of penicillin mist to the present method of administering humidified oxygen 
Penicillin in this form has been used in a few cases with good effect 

It takes an experienced observer, one who has spent many hours at the bedside of 
these patients, to appraise their condition Even then, his judgment may be faulty 
Determinations of the oxygen content of arterial blood may be helpful Unless the 
respiratory rate is decreasing, the color of the child is improving, there is less 
tugging and the child is able to rest comfortably, he may be slipping into a dan- 
gerous state of anoxia, so veil described b3’’ Galloway 
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Without the aid of present day drugs, the mortality rate would still 
be high, and so it is important that they be used promptly and m adequate dosage 

Penicillin is our first choice, alone or with sulfadiazine Streptomycin has 
been added in a few cases in which an influenzal infection was suspected Jackson 
has cautioned against the use of atropine and codeine Phenobarbital has occa- 
sionally been used 

Plydriodic acid syrup given late in the disease seems to help in thinning the 
secretion 

Tracheotomy — Except at the hands of a few experts, tracheotomy on a small 
child IS a hazardous procedure Any one considering a tracheotomy should read 
Neff son’s article ^ It would be well to give heed to his list of indications for 
tracheotomy, and to his caution against too much dissection Neff son’s assertion 
that audible stridor is not always an indication for tracheotomy tallies with our 
experience With regard to stridor, Neff son stated “It was when the stridor 
became ‘muffled,’ aphonic, that we began to worry, because it meant that the airway 
was becoming narrowed by edema or secretion or membrane or a combination of 
them ’’ 1 He lists his indications for tracheotomy as follows 

“Signs of extreme obstruction 
Restlessness 
Cyanosis — pallor 
Deep retractions 
Absence of breath sounds 
Anxious facies 

Signs of exhaustion 

Tachycardia, impalpable pulse, heart failure 
Tachypnea — rapid, shallow breathing 
Hyperpyrexia — from 105 to 107 F 
Stupor , coma , convulsions’’ 

Technic in the performance of tracheotomy is very important Usually, the 
child’s condition is desperate, and there is a tendency, therefore, to hurry the 
operation The tracheotomy will be greatly facilitated by the passage, first, of a 
small bronchoscope or, if one lacks experience in bronchoscopy, of a Mosher life- 
saving tube Through the bronchoscope, secretion may be suctioned, thus clearing 
the airway for the admission of oxygen if needed during the operation This 
preliminary step will enable the operator to work more leisurelv , with the patient 
under local anesthesia, very little dissection will be necessary because the trachea is 
held fixed in the midline and nearer the surface Dissection of the cricoid cartilage 
must be avoided, and Neffson warned against stripping the pretracheal fascia so 
that air might be permitted to enter the chest 

Postoperative Caie — After-care when tracheotomy is performed is as impor- 
tant as the tracheotomy itself After a satisfactory airway has been established, 
the next problem is to prevent its later obstruction by secretion drying and accu- 
mulating m the trachea and bronchi To combat such a tendencj, it is very 
important to have a nurse specially trained in this work constantlj at the patient’s 
bedside No one appreciates better than she the importance of changing the inner 
cannula when it becomes plugged, aspirating secretions to maintain a free flow 
of air, forcing liquids, and maintaining a high degree of humidity and oxygen 
m the crib at all times 

1 Neffson, A H Tracheotomy m Cases of Acute Obstructive Nondiph- 
iheritic Infections of Larynx, Trachea and Bronchi General Studv, with an 
Analysis of One Hundred and Twenty -Six Consecutive Cases Occurring During 
the Past Decade, Arch Otolarymg 3G 773 (Dec ) 1942 
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Members of the profession whose work is confined largely to laryngology and 
endoscopy have an advantage m this respect Other physicians often have to rely 
on the good judgment of a head nurse to direct properly and to supervise closely 
an inexperienced student nurse, rather than to engage a graduate nurse without 
experience who will not accept advice Such an arrangement will require close 
vigil on the part of the physician, a not uncommon experience for him during 
these latter years 

Attention to details is important, and, if observed, all but a few patients will 
be brought safely through a disease m which the death rate was formerly high 

CONCLUSION 

The measures outlined in this paper, when used early and adequately, 
have proved effective in greatly reducing the mortality rate in cases 
of acute laryngotracheobronchitis These measures represent a pooling 
of the experiences of many of our colleagues 

It is hoped that the discussion which follows will tell us how to 
handle the not so rare fulminating type, which remains an unsolved 
problem 

409 Medical Arts Building 

ABSTRACT OF DISCUSSION 

Dr. L H Clerf, Philadelphia At the clinic with which I am associated, there 
are not as many cases of acute laryngotracheobronchitis now as there were ten 
or fifteen years ago, the infection does not appear so severe, tracheotomy is 
required less frequently and the mortality rate is low Also, the condition now is 
more often seen earlier, and this is an important factor in treatment and m end 
results 

The plan of therapy at my clinic differs little from that presented by Dr Simp- 
son With the consideration of diphtheria and a foreign body as diagnostic 
possibilities, penicillin therapy is started, and the patient is placed in a cool, humidi- 
fied atmosphere to which oxygen is added An adequate fluid intake is maintained 
If dyspnea is severe on the patient’s admission, or if dyspnea progresses m spite 
of therapy, tracheotomy is performed without delay It is a mistake to defer 
tracheotomy and consider it as a last resort When tracheotomy has been per- 
formed, one must not wait for laryngeal obstruction The nurse should change the 
inner cannula at stated intervals, even when no apparent obstruction exists In 
addition, isotonic sodium chloride solution, with or without penicillin, should be 
instilled at stated intervals to prevent crusting of secretions Suction with catheter 
should be employed only if the child is unable to cough up the solution and 
secretions Trauma to the tracheal mucosa, with bleeding induced by the catheter 
suction, increases the tendency toward crusting 

In connection with tracheotomy, I wish to emphasize the importance of leaving 
the wound open Too many violate the important surgical principle never to close 
infected wounds and to sew the skin snugly around the cannula 

Humidification is extremely important X)r Simpson’s method is an ingenious 
and an excellent one I do not consider it necessary to maintain a humidity of 90 
to 100 per cent One can get a humidity of about 70 per cent in an oxygen tent in 
the presence of a cool atmosphere, and that seems adequate I have discussed 
with representatives of manufacturers of oxygen tents the desirability of installing 
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an auxiliary aid for humidification, which would simplify the problem immeasu- 
rably Too often nurses are not competent to operate an assortment of gadgets, 
and, from an economic standpoint, patients often cannot have physicians, nurses 
and maintenance men in attendance 

I wish to compliment Dr Simpson on the excellence of his presentation 

Dr Paul H Holinger, Chicago Acute laryngotracheobronchitis continues 
to be one of the urgent medical emergencies Proper management depends on the 
cooperative efforts of the pediatrician, the laryngologist and the resident staff As 
Dr Simpson has mentioned, the nursing care of infants in whom laryngotracheo- 
bronchitis IS developing is almost a specialty in itself 

Dr Simpson has pointed out that the introduction of antibiotic drugs has been 
followed by a decided drop in the mortality rate These agents are now so con- 
tinuously used by the pediatrician at the onset of the infection that the incidence 
may appear to be diminishing However, as he mentioned, the not so rare ful- 
minating type of case remains a difficult problem This disease constitutes a medical 
emergency and is treated as such At the Children's Memorial Hospital, admission 
routine is by-passed, the infant is placed immediately in the “steam room” and 
chemotherapy is started at once Both penicillin and sulfathiazole are administered 
and administrations continued until the throat cultures indicate that one or the 
other of these agents is no longer necessary Streptomycin is used m addition 
in the more fulminating cases in which the influenzal organism is often found to 
be the causative agent My associates and I have found the sulfonamide drugs much 
more effective than penicillin and have often noted a favorable response following 
their administration when penicillin alone had been used without appreciable benefit 
This use, obviously, is dependent on the causative organism 

Dr Simpson has devised a unique method of supplying humidity Humidity 
is second m importance to chemotherapy m the management of acute laryngo- 
tracheobronchitis We still prefer the mechanically humidified rooms for this 
purpose, with the room temperature between 70 and 75 F and the relative 
humidity above 90 per cent The rooms set aside specifically for this purpose are 
rarely idle One wonders whether the relative humidity m the tents can be kept this 
high when they have to be opened frequentlv for necessary nursing care With 
adequate humidity, deaths due to bronchial obstruction, the most frequent cause 
in the cases reported, should be almost completely eliminated 

We agree with Dr Simpson that if surgical relief for respiratory obstruction 
becomes necessary, bronchoscopic aspiration and tracheotomy with the broncho- 
scope in place are the methods of choice Intubation m too many instances is not 
satisfactory The reports m the recent literature that tracheotomy with a broncho- 
scope in place is followed bv mediastinal emphysema and pneumothorax are 
provocative of further investigation and discussion We feel that these complica- 
tions, when they arise with the use of this technic, are due to too low a tracheotomy, 
since the hyperextended position of the head draws the thoracic portion of the 
trachea well up into the neck Then, as the bronchoscope is withdrawn and the 
head returns to its normal position, the tracheal incision lies within the thorax 
Subsequent coughing forces the air into the mediastinum or the pleural cavity 
The tent Dr Simpson has devised seems most ingenious and, possibly, with 
the addition of penicillin mist, mav have certain advantages I should like to ask 
him whether he has carried on humiditv readings m the tent and whether he feels 
that the tent can be kept sufficient^ closed during nursing and aspirations through 
tile tracheotomy tube to keep the humidity from dropping We believe that a 
special room mechanically humidified permits a more constant, higher humidifica- 
tion and thus is more likely to prevent the formation of bronchial plugs 
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Dr Gabriel Tucker, Philadelphia Certainly, my associates and 1 agree with 
Dr Simpson and the discussers that the tracheotomy should not be delayed For 
the past three or four years we have used a special technic for the insertion of the 
bronchoscope, that of putting a pack, in which we use antibiotics, penicillin or 
powdered sulfanilamide, around the tube We have had no cases of infection of 
the neck, and no cases of emphysema The prevention of these complications 
IS most important We have a method by which these complications are practically 
one hundred per cent avoidable I believe the method is not in general use, but 
my associates at the University of Pennsylvania, Dr Atkins and Dr Lee, have 
used it in hospitals with which they are associated It enables one to make a very 
short incision m the neck, one does not expose the whole front of the neck or get 
down into the mediastinum The incision is made just large enough to expose the 
trachea, then a short incision is made in the trachea itself Then, if a pack is 
placed m this incision and the tube tied tightly around the neck, emphysema or 
infection will be prevented by the antibiotics impregnated in the pack The tube is 
wrapped with narrow gauze impregnated with either sulfanilamide or penicillin, 
and a practically clean wound results 

Dr Thojias Galloway, Chicago I should like to emphasize the place of 
postural drainage in treatment Dr Simpson has the patient he flat during drainage 
I think this IS a grave mistake Since my associates and I have used postural 
drainage with irrigation, we practically never do a bronchoscopy At least a 20 
degree angle is necessary to achieve postuial drainage This is the normal 
declivity of the trachea and bronchi from the body axis In order to get postural 
drainage, the body must be elevated at least 25 degrees, and this is seldom done 
With this elevation, and with the use of 3 per cent solution of sodium bicarbonate 
through the tracheotomy tube to loosen mucus and plugs, followed by isotonic 
sodium chloride solution, bronchoscopy to remove*^ crusts and plugs will seldom 
have to be done 

The Walton mechanical humidifier, in which a tu''e is led up into a croup tent, 
provides excellent humidification, \\e have seen repeatedly, in cases in which this 
humidifier had not been used previously but had been instituted, that the crusting 
completely disappeared 

The antibiotics are indicated, but the mechanical factors are very important 
Some of these infections undoubtedly are caused by a virus 

We have now had IS consecutive cases at the Eianston Hospital without a 
death Part of this result is due to better cooperation on the part of other 
phvsiLians, who realize that any child with beginning obstruction should be hos- 
pitalized and should be seen early by a laryngologist We believe that we no longer 
see many cases of the fulminating type The other factor is recognition of the 
fact that anoxia and the effects secondary to obstruction with negative mtrathoracic 
pressure a ery quickh make the condition irreversible, so that when tracheotomy is to 
be done there must be no delav 

Dr Dawd Davis, Washington, D C Something besides the use of steam 
and antibiotics, u Inch ma\ or may not be effectn e, should be done for such children 
while it is being determined wdiether a tracheotomy is needed We physicians 
sometimes fail to do a certain thing which was advocated bv Baum several years 
ago He advised the intravenous use of hvpertonic plasma solution I have used 
It with almost dramatic effect, as though a tracheotomj had been done The 
administration of about 20 cc of it intravenously to children with this condition 
will sometimes decrease the edema of the larvnx sufficientlv to allow better breath- 
ing, and a tracheotomv mav not have to be done 
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It I'- -mcr a tndicotfuiu lint 1 ln»i most ot tlic tJOiiWc insinq Ixcatnc nurses 
arc not trained m wlnl to do with tlic jnttent We sa\ to them, “Do this,’ or "Do 
tint,' without aclinlh showimt them how to do it 

Those who do not see iinin childrui with this condition will sometimes find 
to their discomfiture tint the child is appareiith dead on arris al at the hospital 
for such occurrences, the nurses ln\c to he shown how to me an asjurator down 
through the tube I hue smi them put a siutinii eatlieter about 2 inches cm ) 
lone into the tube and thinh thc> ha\e reaelud all the waj dov n into the bronchi 
Thci arc airaid to po deeper 1 her Ime to he shown how far down into each 
hroiichiis tiler need to plate the tube and bow to turn the tube a little to reach 
into the \arious bronchi Interns ire aKo afriid to lue a tube thej think the% 
arc gome: to kill the patient b\ inserting a rubbci tube into the bronchi 1 instruct 
each one induitiualh 

riirtherinore one must listen to the child s chest each time one comes into the 
room 1 nerer tail to listen to both sides of the chest with a stetbcscopc each time 
I come into the room One side ina\ be atelectatic wilhoiit there being much difii- 
eullj in breathing If, b\ iiu chinii a little of that crust will go to one side 
the child will die without a chanee I ilwars make sure that both «idcs arc open 
front and back It t ik-es liardK aiu time at all 

Another thing I do, which is probabh unorthodox anil mar or mar not be 
acceptable to most phrsicians (I hare been eriticired but so far notlimg has 
happened), is use oil in the bronchi I ii«e the no 30 refined peanut oil I instil 
It through the tracheolonn tube cxactlr as is done rritb a saline solution, but rrben 
It gets dorrn I hare the nurse insert i fiiiid and so praeticallr nothing gels into 
the air coll The oil docs horrerer open up the tradieobronchial tree and soften 
the crusts much better than either a saline solution oi a solution of sodium bicar- 
bonate I hare nercr seen anr thing happen to the lung rrith the use of this oil Like 
lodired oil, it should not hurt the trachea, bronchi or lungs I hare used it for 
scrcral jears and hare nercr ret had to do a bioiichostonir It does not hare to be 

used rerj often, perhaps trro or three times a dar — and ;ust a terr drops enough to 

run dorrai I found it to be rerr successful I should not suggest using so much 
of It that It stajs down in the lung, but if it is sucked out after its use, there 
should be no didicultr 

Dr Jonx R Simpsox, Pittsburgh I he method described of Ininndifring the 
air IS adequate and can be proniptlj installed a minor objection being that pools 
of rrater collect on the rubbci blanket 

In reply to Dr Gallorvay \Vc hare not used his method of drainage routinelj 
111 1 case, with some loss of use of the muscles of the chest after infantile 

paralysis, raising the foot of the bed facilitated the expulsion of secretions 



MODERN MANAGEMENT OF OROANTRAL FISTULA 


RICHARD THOMAS BARTON, MD 

BEVERLY HILLS, CALIF 

M any chrome oroantral fistulas treated in the past could have been 
prevented had certain steps been taken immediately after their 
occurrence There is a necessity for improvement in the manner in 
which these lesions are managed It is the purpose therefore, of this 
paper to outline those modern measures which have proved most suc- 
cessful in the treatment of this condition 

MATERIAL AND METHODS * 

In the past four years I have treated 41 patients with oroantral fistulas Of 
these 12 had so-called acute fistulas and 29 had chronic fistulas In all but 6 the 
condition represented the result of extraction of diseased teeth which opened the 
antral floor Of these remaining 6 patients, 3 had chronic fistulas caused by a 
dentigerous cyst eroding into the maxillary sinus A fourth patient was a Marine 
lieutenant with a single fistula which resulted from a gunshot wound received 
in hand to hand fighting at Okinawa, and which was similar to that in the second 
case reported by Wible and Howard ^ Two perforations followed a Caldwell-Luc 
operation (radical maxillary sinusotomy) Eight of the patients with chronic 
fistulas had experienced one or more previous attempts at closure before coming 
under my care The methods I have developed for the management of this condi- 
tion are not original but represent a combination of the better suggestions of many 
authors together with the use of modern antibiotic drugs 

Acute Oroantral Fistula — This term is used to designate those lesions in which 
the connection between the mouth and the antrum has been recently established 
This condition is usually associated with acute or subacute maxillary sinusitis of 
some degree 

After a maxillary tooth has been extracted, the signs that the antrum has been 
entered are (1) bleeding from the nose, (2) escape of air through the socket with 
expiration, (3) frothing or bubbling of blood in the socket and (4) escape of liquids 
m the mouth through the nose ^ If any of these signs occur, or if signs or symp- 
toms of a general toxic state follow, the patient should have the immediate care 
of a rhinologist 

Presented at the Clinical Congress of the American College of Surgeons, 
Los Angeles, Oct 21, 1948 

From the Department of Otolaryngology, University of Southern California 
School of Medicine, Los Angeles 

1 Wible, L E, and Howard, J C, Jr Traumatic Palatal Fistula, Arch 
Otolaryng 44 159-165 (Aug) 1946 

2 Berger, A Oroantral Openings and Their Surgical Corrections, Arch 
Otolaryng 30 400-410 (Sept ) 1939 
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In thi<; '■(.lies, as soon as was possible, after the sipns appealed, the intnnn was 
washed through the infeiioi ineUus to remo\c blood and pus Cultures wcic made 
if pus was obtained Fiee cubic centnneteis of penicillin (“i.OOO units per cubic 
centimeter of isotonic sodium chloride solution) was then instilled Roentgeno- 
grams were alwa\s taken thereafter In licatment, care was t.iken never to curct, 
probe or pack the socket’* Iirigation through the fistulous tract was always 
considered inadvisable rmallv each iiatient was instructed to avoid blowing 
his nose 

The fistula was then closed bv biting the alveolus avvav with the rongeur, if 
neccssarv, and appro\mnlmg palatal and buccal mueopenostcal flaps with mattress 
sutures ■* When possible, a temporary so-eallcd saddle plate of dental composition 
was made to fit snugly over the sutured aiea .iml prevent oral secretions from 
escaping into the antrum Tins plate w is designed in the mannci described by 
Strong,' 1 c , to he over the sutured flaps but not m anv wav to evtend into the 
fistula 1 he pi vte w is held in place by wires or sutures, arranged according to the 
location of the fistula and the number of sui rounding teeth 'I he patient was 
placed on a liquid to soft diet, and mastication was done on the opposite side 
of the mouth 

If the roentgenograms demonstrated i fragment ot tooth or othci radiopaque 
foreign bodv, the substance was removed from the antrum bv a radical ma\illary 
simisotomv If, on the other hand, tlieie was evidence that the ma\illary sinus 
had been infected previous to the lormation of the fistula, an antral window was 
made The sutures and saddle plate were usually taken out on the tenth day 
However, some were removed sooner when it was evident that the fistula 
was closed 

\\ hen signs of nia\illary sinusitis did not appe ii altcn ten d ly s of daily irriga- 
tions and instillation of pcnicillm, no further treatment was considered necessary » 
If, however, acute sinusitis developed, the instillations were continued along with 
intramuscular injection of penicillin until the infection was brought under control 
and the fistula closed When the fistula closes only p.irti illy and continues to dram 
for three or four weeks, the IcMon must be considered clironic and treated 
accordingly 

Chrome OromUial Fistula — This term is used to designate those lesions in 
which the connection between the mouth and the antrum has been long established 
In such instances the tract usually has become partially or coinjiletcly' cpithclircd 
The primary problem is the elimination of the sinusitis, inasmuch as it is usually the 
purulent drainage from tiic antrum that prevents the fistula fiom healing spon- 
taneously However, besides epithchration of the tract and chronic maxillary 
sinusitis, other factors, such as osteomyelitis of the maxilla or an unusually large 
bony defect, may occasionally explain the failure of these communications to close 
spontaneously 

In treatment of chronic oroantral fistulas, the Caldvvell-Luc procedure was 
found to be best suited to accomplish all the necessary measures, namely, removal 
of the antral infection, removal of the diseased bone or foreign body, removal of 
the entire epithelial lining of the fistula and correction of the defect m the roof 

3 Hall, S S , and Thomas, H V Maxillary Sinusitis of Dental Fracture 
Origin, W Virginia M J 38 146-155, 1942 

4 Cogswell, W W Dental Oral Surgery, Pittsburgh, Dental Digest, Inc 
1932, p 309 

5 Strong, C N Some Considerations of the Pathology and Treatment of 
Dental Infections of the Antrum, Proc Roy Soc Med 29 1547-1552, 1936 
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of the mouth Therefore, in order to secure the uniformly best results, this operation 
was performed and the fistulous lining removed The defect was closed at the 
same time by whichever plastic procedure best suited the individual case This 
was always done at the same time as the operation on the sinus in order to avoid 
reinfection of the antrum, although delayed flaps were occasionally employed 

The Caldwell-Luc incision was frequently included in the flap incisions and 
the entire wound sutured tightly, as described recently by McQuiston® Care was 
taken to make the palatal incision medial to and parallel with the greater palatine 
artery and palatine nerves to preserve the blood supply of the flap After operation, 
the antrum was irrigated daily and penicillin instilled thereafter As this was done 
gently, and with little pressure through the inferior meatus, the clot and granula- 
tions in the fistulous tract were not disrupted The same precautions were taken 
as those described for the acute condition, i e, probing, packing, curetting and 
irrigating the tract were avoided, and the patient was instructed to avoid blowing 
his nose 

With patients requiring more extensive plastic repair, a variety of surgical 
technics may be used, the discussion of which is not within the scope of this paper 

Table 1 — Data on 12 Cases of Acute Oioantial Fistula 


Number 

of 

Cases 


Lesion 

Simple fistula D 

Tistula ivith acute sinusitis 3 

Location 

First molar '' 

Second molar 9 

Treatment 

Immediate closure, penicillin irrigations 11 

Immediate closure, penicillin irngations plus nasal antrotomj 1 


Many authorities have described their own methods of plastic closure, and the 
subject has been well reviewed by Major Others have added new technics more 
recently ® 

RESULTS 

With the technic described, uniformly successful results in manage- 
ment of the acute fistulas were obtained in producing primary closure 
of the oral wound It should be pointed out that the majority of, but by 
no means all, the untreated acute fistulas heal spontaneously However, 
every one in this series closed, and acute maxillary sinusitis developed m 
only 3 patients (table 1) These patients had all consulted the rhmologist 
more than twenty-four hours after the extraction Antral irrigations 

6 McQuiston, R J klaxillary Sinusitis of Dental Origin and the Manage- 
ment of Antral Fistula, Ann Otol , Rhin & Laryng 54 373-383, 1945 

7 Major, G Buccoantral Fistula A Method of Closure, Arch Otolaryng 
29 319-325 (Feb ) 1939 

8 Proctor, B The Closure of Oromaxillary Fistulae — A Preliminary 
Report, Laryngoscope 56 46-47, 1946 Hersh, J H Plastic Repair of a Large 
Ah eolar-Antral Fistula, Arch Otolarjng 43 141-142 (Feb) 1946 Tholen, E F 
Oosure of Oral Antral Fistula, J Oral Surg 3 255-257, 1945 
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Tabi>e 2 — Data on 29 Cases of Chrome Oroaniral Fistula 


Number 

of 

Oases 


Lesion 

XMstula with chronic sinusitis IC 

Fistula with dentigerous cyst 8 

Fistula follow ing Caldwell Luc operation 2 

Fistula with foreign body In and osteomyelitis of antrum 1 
Fistula with foreign body in antrum 7 

Treatment 

Caldwell Luo operation and construction of buccopalatal flap 26 
Construction of inferior moatal window S 



Fig 1 — Osteomyelitis of the maxilla and oroantral fistula A complete bony 
shelf dividing the antrum into two chambers was discovered at operation The 
upper cavity was lined with normal mucosa and walled with normal bone The 
lower cavity contained a 6 inch (15 cm ) piece of iodoform gauze, and the walls 
were completely absorbed by an osteomyelitic process The gauze had been 
acquired duiing some ill advised dental treatment of the fistula 

and roentgenograms revealed evidence of inflammation at their 
first visit, indicating that the sinusitis had developed prior to adequate 
therapy Even these patients responded satisfactorily when given 
immediate vigorous treatment 

In 1 case of acute fistula it was thought necessary to construct an 
inferior meatal window because the patient had waited six days for 
further consultation The patient complained of a foul discharge from 
the nose and the fistula He had no fever or headache Washings 
from the maxillary sinus yielded a large amount of fetid pus Roent- 
genograms made after lavage demonstrated considerable thickening of 
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the mucous membrane of the sinus , this thickening was interpreted as 
evidence of a preexisting sinusitis of subacute or chronic nature 

Treatment of the chronic fistulas resulted in failure m 3 cases It 
was believed that treatment failed in 2 cases because an antral window 
was constructed when a Caldwell-Luc procedure was indicated, owing to 
chronic, irreversible changes m the mucous membrane The window 
was constructed in each case because the patient refused a more radical 
operation Treatment in the third case was not successful because of 
excessive tension on the flaps It should be pointed out that m 8 of 
the 29 cases of chronic fistula there were foreign bodies in the antrum 
(table 2), only 3 of which could be visualized on roentgenologic examina- 



Fig 2 —Dentigerous cyst and oroantral fistula The cyst contained a large 
fragment of tooth and much feUd pus The antrum itself, however, was lined with 
normal mucous membrane Both the dentist and the previously consulted rhin- 
ologist had been puzzled because pus could not be obtained from the nose when 
irrigations were done through the fistula or through the natural antral ostium 

tion In 2 cases sequestrums were free in the antrum , in 1 case, iodoform 
gauze (fig 1) , in 2 cases, tooth fragments (fig 2), and in 1 case each, 
a ball of cotton, a piece of chewing gum and a shell fragment 

COMMENT 

In following many cases of oroantral fistula, one is impressed with 
the lack of cooperation between the dentist or oral surgeon and the 
rhinologist Yet, in reviewing the literature, one reads repeatedly 
the plea for better teamwork between the two specialties This lack of 
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cooperation exists apparently because the dentist mistakenly feels that 
the fistula was the result of an operative error instead of an unavoidable 
accident, as is frequently the case For this reason he is often reticent 
about asking for consultation Furthermore, there is a tendency to 
minimize the involvement of the sinus and to attempt vainly to close 
the fistula without treating tlie sinusitis These facts make for a greater 
incidence of chronic oroantral fistula 

Attention must be given to the involvement of the sinus, whether 
acute or chronic, or attempts at closure of the fistula will be futile Such 
fistulas are primarily problems of acute or chronic sinusitis and should 
be seen by the rhmologist ° The actual closure of the fistula usually is of 
secondary importance to the elimination of the sinus disease 

Escharotics should be abandoned Their use, as suggested by Weih,^° 
who used trichloroacetic acid, and Drury, who used “liquor epi- 
spasticus” (a 50 per cent acetic acid tincture of cantharides), rarely 
results in complete closure and produces so much scarring that the 
employment of flaps or grafts later is usually unsuccessful, yet many 
patients of this series came to me having been treated with silver 
nitrate regularly until the area surrounding the fistula consisted of the 
most avascular scar tissue 

In 1925 Lyons recommended a treatment for acute oroantral 
fistulas in which the soft tissues were routinely sutured over the fistula 
and an antral window made No irrigations were allowed The present 
use of penicillin makes an antrotomy rarely necessary provided the 
patient is seen immediately The irrigations, followed by instillations 
and systemic administration of penicillin, clear the acute sinusitis quickly 
If lavage is done gently, it is my opinion that it does not disturb the 
wound In this I differ from Hill 

MacGougan reported a successful result m a case of acute oroantral 
fistula treated by plastic closure and several irrigations of the antrum 
Maxillary sinusitis had developed a few weeks after extraction of a 
tooth MacGougan used a 20 per cent suspension of sulfathiazole powder 
in glycerin for instillation into the antrum after irrigation 

9 Mundt, G H , in discussion on Lawson, L J Changing Concepts ot 
Therapy of Chronic Sinusitis, Arch Otolaryng 4G 120 (July) 1947 

10 Weih, E P Closure of Alveolar Fistula by Scar Tissue Formation, Ann. 
Otol , Khm & Laryng 39 533-541, 1930 

11 Drury, D W A Procedure for the Cure of Antral Fistulas, Boston M & 
S J 191 1123-1124, 1924 

12 Lyons, H R The Treatment of Alveolar Fistula Secondary to the 
Extraction of Teeth, Tr Am Laryn , Rhin & Otol Soc 35 81-88, 1929 

13 Hill, F T Management of the Alveolar Fistula, Arch Otolaryng’ 
40.167-170 (Sept) 1944 

14 MacGougan, M K Maxillary Sinusitis of Dental Origins Two Cases 
Treated Conservatively, J Canad M Serv 2 579-581, 1945 
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Lyons also warned against irrigating through the fistula He opposed 
packing the socket, yet both these errors were committed twice by 
exodontists m cases in this series Hall and Thomas warned against 
probing the socket, yet 1 patient in this group described the dentist’s 
pushing the probe around m the antrum at all angles to demonstrate 
to the patient the size of the sinus (fig 3), without realizing that he 
was succeeding only in enlarging the fistula 

In the management of chronic oroantral fistula, the question whether 
a radical maxillary sinusotomy is indicated is frequently debated My 
experience leads me to agree with those who advocate this more 



Fig 3 — Chronic maxillary sinusitis secondary to an oroantral fistula The 
history was a common one, with the dentist wondering whether he had entered 
the antrum and then probing the socket vigorously to determine whether he had 
A primary closure was obtained after a radical maxillary sinusotomy and suturing 
of the buccopalatal flaps 

radical procedure for uniformly good results Endonasal operations 
are occasionally successful, as demonstrated in 1 of the cases in this 
series, but the radical technic oflfers a better chance of ridding the antrum 
of chronic disease It also offers the surgeon a better opportunity to 
inspect the sinus for polypoid membrane or a foreign body, as well as 

15 Strongs Major ^ Lyons 12 MacGougan^^ Hempstead, B E Intranasal 
Surgical Treatment of Chronic Maxillary Sinusitis, Arch Otolaryng 6 426-433 
(Nov) 1947 Ashley, REA Method of Closing Antral-Alveolar Fistulas, 
Ann Otol , Rhin & Laryng 48 632-642, 1939 
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a more complete way of dissecting out the epithelium of the fistulous 
tract Berger stated that an oroantral fistula should never be closed 
without careful inspection and exploration of the cavity for a foreign 
substance As the object may be nonopaque to roentgen rays, only a 
radical maxillary sinusotomy can provide opportunity for such examina- 
tion This procedure represents little more of an ordeal to the patient 
than does an endonasal antrotomy 

CONCLUSIONS 

1 Otoantral fistula, wfie.tfie.T acute, or chrome, rs essentially a 
problem of sinusitis and should be managed by a rhmologist 

2 Many cases of chronic oroantral fistula or chronic suppurative 
sinusitis of dental origin could have been prevented had immediate 
vigorous therapy, such as described here, been instituted 

3 Probing, curetting, packing, irrigating or cauterizing an oro- 
antral fistula should be strictly avoided 

4 Radical maxillary sinusotomy and Caldwell-Luc operation give 
the uniformly best results in treatment of chronic oroantral fistulas 

5 There is a need of more serious attention by exodontists to oro- 
antral fistulas 

120 South Lasky Drive. 



STRUCTURE AND PERFORMANCE IN ANIMAL LANGUAGE 


GEORGE KELEMEN, MD 
BOSTON 

Y OUATT,^ in 1835, found it hard to explain why his young chim- 
panzee “had not the slightest power of speech, though he could 
scream loudly ” The fact that higher animals do not make 
“appropriate” use of their otherwise suitably constructed organ of voice 
prompted many speculations 

The conception that production of sounds and language are related 
to the degree of development of the brain rather than to the structure 
of the larynx has found numerous advocates The origin of such state- 
ments can be traced to the sentence of Darwin, dating from 1871 “The 
fact of the higher apes not using their vocal organs no doubt depends 
on their intelligence not having been sufficiently advanced ” This inter- 
pretation was extended to conditions as found in man, and so when 
Polyak, McHugh and Judd,^ in 1946, wrote that “It is legitimate 
to conclude that the cause of relatively late development of the human 
ability to communicate by spoken words was not the insufficiency of 
the sound producing and word shaping organs but the poorly developed 
mental sphere ” 

The concept of Rochon-Duvigneaud with regard to the eye and 
vision in monkeys is similar namely, that they see with the same eye 
as man but look and observe with a much inferior brain 

Advance in the differentiation of vocal communication may even 
have branched off from the mam phylogenetic line Nissen ® stated 
that it “may be more highly developed in some infra-pnmate societies 
[e g birds] than among the monkeys and apes In chimpanzees, 
directive communication is largely gestural and postural ” 

From the Biological Laboratories, and the Department of Otolaryngology, 
Harvard Medical School This study was aided by a grant from the Ella Sachs 
Plotz Foundation 

1 Youatt, W Account of the Habits and Illness of the Late Chimpanzee, 
Lancet 1835-1836, pp 202-206 

2 Polyak, S L , McHugh, G, and Judd, D K The Human Ear in 
Anatomical Transparencies, New York, T H McKenna, Inc, 1946 

2a Rochon-Duvigneaud, A Les yeux et la vision des vertebres, Pans, 
Masson &. Cie, 1943 

3 Nissen, H W Primate Mentality, in Harriman, P L Encyclopedia 
of Ps>chology, New York, Philosophical Library, Inc, 1946, p 552 
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Yerkes and Learned^ formulated the problem as follows “Although 
the animals [chimpanzees] have a sound-producing apparatus which 
presumably is capable of functioning much as does that of man, there 
IS slight, if any, tendency to imitate sound ” 

In the attempt to coordinate anatomic structure and vocal perform- 
ance, two surveys have been given earlier (Kelemen °) One dealt 
with an area of special phonetic significance, the junction of the 
larynx and the resonant tube , the other discussed the role of respiratory 
voice in comparative phonetics Both studies left the impression that 
conditions as found in the end organ do not justify one in expecting 
higher vocal achievement than that commonly observed in untrained 
animals In a later report,® instead of tracing m a number of differ- 
ent species a single anatomic area or a single phonetic function, 
it was endeavored, rather, to study anatomy and function in a single 
species Given a certain structure, the possibility of reaching a degree of 
phonetic performance warranted by the higher developed mental facul- 
ties was reviewed The chimpanzee was chosen because a number of 
descriptions of its vocal organ are available and because there is no 
other animal whose vocal performance has been studied and analyzed 
as thoroughly and competently It seemed advisable to attempt such 
a coordination because the anatomic descriptions include but few state- 
ments regarding function, and analyses of voice and speech of the 
chimpanzee disregard the anatomic situation The number of animals 
studied in the pertinent literature is small,®’’ and such reports as are 
extant are inadequately supported by histologic evidence and not at all 
by observations of serial sections Moreover, there is considerable vari- 
ation in laryngeal musculature in anthropoids 

Continuous histologic series of the larynx, divided in midplane into 
a right and a left half, were examined, with one of the halves sectioned 
in the horizontal, the other, in the frontal, plane Microscopic observa- 
tion has shown that the opening of the aditus laryngis directly faces 
the posterior pharyngeal wall [For detailed description of these senes 
and the grouping according to cartilages, articulations, extrinsic and 
intrinsic ligaments, muscles and cavity of the larynx, see footnote 6 ] 
The larynx is suspended so high that the cormculate and cuneiform 
cartilages reach the level of the lowest bundles of the lingual muscles 

4 Yerkes, R , and Learned, B Chimpanzee Intelligence and Its Vocal 
Expression, Baltimore, Williams & Wilkins Company, 1925 

5 (ff) Kelemen, G Comparative Anatomical Studies on the Junction of 
Larynx and Resonant Tube, Acta oto-laryng 26 276-283, 1938, (6) Vergleichend- 
Anatomisches und -Physiologisches zur inspiratonschen Stimmbildung, Monatsschr 
f Ohrenh 66*953-963 (Aug) 1932 

6 (a) Kelemen, G The Anatomical Basis of Phonation in the Chimpanzee, 
J Morphol 82 229-256 (March) 1948, (6) Vergleichende Anatomic und Physi- 
ologic der Stimmorgane, Arch f Sprach- u Stimmphysiol 3 213-237 (Oct ) 1939 
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The full impact of respiratory air current falls on the posterior part of the 
glottis, while the most frontal section of the vocal cord remains tightly 
covered by the epiglottis A posterior channel— hiatus intervocalis, 
Nemai ^ — between the concavity of the cricoid cartilage and the excavated 
medial surface of the arytenoid cartilages, on the one side, and the vocal 
process of the arytenoid cartilages on the other, cannot be closed 
entirely Covering like a curtain the greater lower part of the entrance 
to the ventricle, the vocal lip forms a transparent epithelial structure, 
ending in a sharp upward-turned horizontal edge The vocal hp is 
attached by its entire height to the vocal process and the crista arcuata 
and IS moved inward with the displacement of the vocal process, opening 
the entrance to the ventricle The conus elasticus is strongest, smoothest 
and most homogeneous, coming nearest to what can be called a true 
vocal cord, at the level of the most prominent bulge of the thyroarytenoid 
muscle , this level corresponds to a level below the floor of the ventricle 
An inward curve of the thyroid cartilage lends a solid base for the 
muscular bulge, resulting in formation of an isthmus at this level 
The lateral laryngeal wall is completely pneumatized 

Rather than to add to the volume of speculations of questionable 
usefulness regarding function, it was preferable to sketch the limitations 
of phonetic production in comparison with human performance This 
procedure seemed to be in accord with the postulate of Revesz,® who 
pleaded for the omission of spiritualistic hypothesis or complicated 
theories in psychologic investigations with animals if a simple way would 
be sufficient to explain occurrence and performance 

With regard to the duration of sounds, difficulty m separating the 
soft palate from the epiglottis accounts for the absence of long, drawn- 
out sounds similar to those of human production, since for such sounds 
a constantly open oral resonant tube is necessary 

The production of double sounds is favored by a “second glottis,” 
placed at a different level, between the arytenoid cartilages Inter- 
membranous and intercartilaginous glottides do not act as a unit, as they 
do in man and in gibbon The hiatus intervocalis, described by Nemai,’’ 
is present and makes clear intonation impossible, except in piano, when 
only the intermembranous glottis is in action 

Inspiratory voice, in man a pathologic symptom, can originate m 
the chimpanzee at several levels Except for a very short section 
near the commissure, the edges of the vocal cords are “indifferently” 
shaped against a current of air striking from the aditus or from the 
trachea 

7 Nemai, J Das Stimmorgan der Pnmaten, Ztschr f Anat u Entwcklngs- 
gesch 81 657-672, 1926 

8 Revesz, G Experimental Study in Abstraction m Monkeys, J Comp 
Psjchol 5 293-341 (Aug) 1925 
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The air sac mechanism is controlled (a) by contraction of the 
platysma and other muscles of the neck spread over the external surface 
of the sac, (&) inside the larynx, by action of a sling formed by muscular 
bundles branching off from the thyroarytenoid muscle, regulating the 
patency of the appendix, and (r) by a hitherto unobserved action 
the closing and releasing of the lumen of the appendicular duct by 
pressure exerted by the muscular mass of the base of the tongue The 
air sac mechanism produces sounds independently of the rhythm of 
respiration 

In relation to the role of the vocal lip, a transparent epithelial 
structure ending m a sharp upward-turned horizontal edge, sounds 
produced at this location by the current of air evacuated from the air 
sacs are neither expiratory nor inspiratory The role of delicate 
membranes of birds spread over a certain space was analyzed by 
Ruppel ® Tightly stretched membranes m the bat may tend, according 
to Griffin,^® toward the production of supersonic vibrations Little was 
observed directly about the movements of the free vocal lip or its 
phonetic achievement Some information, however, can be gathered 
by reports on the hearing, as sound-producing and auditory capacity 
are closely connected Elder found that the upper limit of hearing 
for the chimpanzee was superior to that of man, reaching 33,300 cycles 
per second At present, a parallel between the production and percep- 
tion of supersonic frequencies, m connection with the peculiar formation 
of the vocal lip, can be suggested only as a possibility worthy of future 
investigation 

To build up the elements of human voice and speech, a far reaching 
simplification of the end organ has had to be achieved The emission 
of double sounds, the use of expiratory and inspiratory phonation, com- 
plication by sounds produced at the membranous vocal lip independently 
from the respiratory rhythm, must have been eliminated m the course 
of evolution Their participation m the phonetic performance is not 
an enrichment, at least in the sense that, with a different mechanism, 
they make the vocal apparatus utterly unfit to duplicate production of 
the human voice 

In the opinion of Romer,’^^® “ there is no reason to assume that 
increasing complexity or addition of new parts are processes which have 

9 Ruppel, W Physiologic und Akustik der Vogelstimme, J Ornith 81 
433-542 (July) 1933 

10 Griffin, D L How Bats Guide Their Flight by Supersonic Echoes, Am 
J Physics 12 342-345 (Dec ) 1944 

11 Elder, J H The Upper Limits of Hearing in Chimpanzee, Am J Physiol 
112 109-115 (May) 1935 

11a Romer, A S Time Series and Trends m Animal Evolution, in Jepsen, 
G L , and others Genetics, Paleontology and Evolution, Princeton, N J , Prince- 
ton University Press, 1949, pp 103-120 
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a copyright on the term evolution, simplification may equally be a 
change leading to survival, which is the only test of success ” 

It is not that the larynx of the chimpanzee has remained under- 
developed amid progressiveness of the other anatomic parts , its structure 
forms a basis for a remarkable vocal performance, “of an almost unbe- 
lievable amount and intensity,” though within characteristic lim its 
On the other hand, in spite of high mental qualities, the chimpanzee 
IS incapable of imitating human speech, since its own voice is composed 
of entirely different phonetic elements 

414 Beacon Street 

12 Nissen, H W A Field Study of the Chimpanzee Observations of 
Chimpanzee Behavior and Environment in Western French Guinea, Comparative 
Psychology Monographs, Baltimore, Johns Hopkins Press, 1931, vol 8, no 1, 
serial no 36 



ALLERGY AS A CAUSE OF NUCHAL MYALGIA 
AND ASSOCIATED HEADACHE 


THERON G RANDOLPH, MD 

Instructor in Medicine, Northwestern University Medical School 
CHICAGO 


I NTEREST m the allergic cause of various myalgias developed as a 
result of clinical observations on patients undergoing individual food 
tests ^ for the diagnosis of specific food sensitivity Myalgia of the 
cervical muscles has been repeatedly observed to follow experimental 
ingestion of foods or exposure to inhalants m specifically sensitized 
persons The facts that these muscular symptoms may be reproduced 
repeatedly and at will in experimental circumstances and that such com- 
plaints may be relieved by avoidance of incriminated allergens are the 
basis of the thesis that such manifestations are of allergic origin 
The allergic response of skeletal musculature may be localized to 
regional groups of muscles, to a single muscle or, apparently, to a seg- 
ment of a given muscle In other instances the process seems to involve 
multiple groups of muscles, such involvement giving rise to the impres- 
sion that the reaction is generalized in character 

Of the various localized reactions, involvement of the nuchal muscles 
IS the commonest, although similar responses have been observed less 
frequently m the calf muscles, the hamstrings, the lower muscles of the 
back, the pectoral muscles, the intercostals and the rectus abdominis 
This presentation will be limited to the subject of chronic nuchal myalgia 
Acute myalgia, or myositis of the cervical muscles as the result of food 
allergy, has recently been described as acute torticollis ^ The clinical 
evidence favoring the involvement of other muscle groups will be pre- 
sented in another communication ® 


Read before the Chicago Laryngological and Otological Society, Nov 1, 1948 

This investigation was aided by a grant from Swift & Company for the study 
of food allergy 

1 Rmkel, H J Food Allergy II The Technique and Clinical Application 
of Individual Food Test, Ann Allergy 2 504, 1944 Randolph, T G , and Rawlmg, 
R F A Blood Studies in Allergy V Variations in Total Leucocytes Fol- 
lowing Test Feeding of Foods, An Appraisal of the Individual Food Test, ibid 
4 163, 1946 


2 Randolph, T G Allergy as a Cause of Acute Torticollis, Proc Central 
Soc Clin Research 21 61, 1948, J Lab & Clin Med 33 1614, 1948 

3 Randolph, T G Allergic Myalgia, to be published 


745 



746 


ARCHIVES OF OTOLARYNGOLOGY 


In the absence of a satisfactory and experimentally demonstrable 
cause, myalgia of the posterior cervical muscles has been described by a 
profusion of terms One of the first descriptions was by Valleix^ in 
1841, who referred to spontaneously recurring sieges of painful con- 
tractions of muscles of the nuchal area as cervico-occipital neuralgia 
and mentioned Andre ® and Berard ® as his predecessors in recognizing 
this syndrome He stated that involvement was commonly unilateral, 
that tenderness was most pronounced in limited areas at the base of the 
skull, the anterior edge of the trapezius and the posterior edge of the 
sternocleidomastoid muscle and slightly below the middle part of the neck , 
that the pain in these areas was accentuated by motion of the head 
and sometimes radiated to the shoulder or jumped to the frontal 
area, and, finally, that the pain was materially relieved by immobility 
He mentioned that diet, exposure to cold and menstruation were pre- 
cipitating factors, although he was unaware of the cause 

Norstrom ® published in 1885 a treatise on the treatment of headache 
by massage, this treatise consisted principally of personal cases, but 
others were borrowed from Henschen ’’ and Wretlmd ’’ He attempted 
to show that many cephalalgias were secondary neuralgias starting from 
deposits of chronic inflammation of the muscles of the neck , the deposits 
were most commonly localized to the insertions of the muscles but also 
occurred in the bodies of these muscles In subsequent editions ® he 
continued to comment on the frequency of tender nutlike indurations on 
the edges and in the body of the trapezius muscle and along the sterno- 
cleidomastoid muscle, occurring in association with parietal or frontal 
cephalalgia 

In 1911 Edinger® was impressed with the frequency of this clinical 
picture, which he referred to as indurative headache, and credited the 
earlier work of the Swedish investigators Henschen, Norstrom and 
Helliday for his ability to understand and to treat the condition 

Halle, also in 1911, described the contracted painful muscles of the 
nuchal area, the contraction occurring in association with heaviness, 
pressure and pain m the head and, less frequently, with nausea, tinnitus 

4 Valleix, F L I Traite des nevralgies, ou affections douloureuses des 
nerfs. Pans, J B Bailliere, 1841 

5 Cited by Valleix ^ 

6 Norstrom, G Traitement de la migraine par le massage, Pans, A. 
Delahaye & E Lecrosnier, 1885 

7 Cited by Norstrom® 

8 Norstrom, G Cephalalgy and Massage, New York, G E Steckert, 1896, 
Chronic Headache and Its Treatment by Massage, ibid, 1903 

9 Edinger, L , in Church, A Diseases of the Nervous System in Modern 
Clinical Medicine, New York, D Appleton & Co, 1911 

10 Halle, M Myalgien in der Ohrenheilkunde, Monatsschr f Ohrenh 
45 768, 1911 
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and scotoma He noticed also the concomitant occurrence of such con- 
stitutional symptoms as morning fatigue, tachycardia, a sense of anxiety 
or tension and a sense of “feeling mean and generally out of sorts,” and 
he stated that such observations were commonly made on neurasthenic 
types of persons, who exhibited many complaints 

Two otolaryngohsts, Mithoefer^ and Seydell,^^ are to be credited 
with the most complete recent description of this clinical picture 
Mithoefer pointed out that in some cases hypertomcity of the muscles of 
the neck is not accompanied with headache, in contrast with most cases 
with the commoner association of head pain He emphasized also that 
nodular or muscular headaches were commoner in the morning on 
arising, a point in keeping with their possible allergic cause, in view 
of the characteristic morning accentuation of symptoms in masked food 
allergy, as described by Rinkel and confirmed by me 

Seydell emphasized the marked variability m the type and localization 
of the head pain, the fact that nodular or spastic myalgia may or may not 
be accompanied with conscious pain or soreness of the cervical muscles, 
that most frequently the patient is unaware of any discomfort until his 
attention is called to it by palpation of these muscles and, finally, that the 
patient rarely connects his headache with the nuchal symptoms He 
stated further that the patient’s history usually presented evidence of 
vasomotor imbalance and that he frequently was found to have some 
sort of allergy Seydell did not find, however, that the elimination of 
foods to which allergic patients are sensitive prevented or cured the 
condition, although he failed to state what type of diagnostic methods 
were employed 

The rheumatologists also deal with this condition, there is no doubt 
that certain cases of muscular rheumatism are identical with the previous 
descriptions Comroe listed the trapezius and the sternocleidomastoid 
muscle as those most frequently involved by the fibrositis process He 
pointed out also that fibrositis of the cervical muscles has been alleged to 
produce severe occipital and vertical headaches, as well as acute 
torticollis 

In the field of neurology, Riley commented on the distinct varia- 
tions occurring in the localization of head pain in migraine, that painful 

11< Mithoefer, W Hypertonic Muscles of the Neck as a Cause of Headache, 
Ann Otol, Rhm & Laryng 43 67, 1934, Hypertonic Muscles of the Neck as 
a Cause of Headache, Tr Am Laryng, Rhin & Otol Soc 40 285, 1934 

12 Seydell, E M Indurative or Myalgic Headache, Arch Otolaryng 32 860 
(Nov) 1940 

13 Rinkel, H J Food Allergy I The Role of Food Allergy in Internal 
Medicine, Ann Allergy 2 115, 1944 , 

14 Randolph, T G Food Allergy, M Clin North America 32 245, 1948 

15 Comroe, B I Arthritis and Allied Conditions, ed 3, Philadelphia, Lea 
& Febiger, 1944 

16 Riley, H A Migraine, Bull Neurol Inst New York 2 429, 1932 
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symptoms often involved the neck and shoulders and that irritative motor 
symptoms may present themselves as localized twitchings and fascicular 
and myoclonic contractions 

Other cases with these descriptive features may have been confused 
with certain orthopedic lesions in instances in which the evidence of 
structural abnormality may have been somewhat speculative Such 
syndromes as cervical arthritis and periarthritis, indefinite anatomic 
changes in the cervical vertebrae, localized myofascial lesions, anterior 
scalenus syndrome, cervical rib phenomena, tenosynovitis and bursitis 
not associated with deposits of calcium may be mentioned in this respect 

It should be apparent that the symptoms described here have been 
referred to by those interested in psychosomatic disease as “tension 
headache,” the implication being that tenseness causes the neck to be 
tight and results in a headache Although it is agreed that tension is 
frequently a part of this clinical picture, it is to be regarded as a con- 
sequence rather than an etiologic factor It should be pointed out that 
tension and “nervousness” are integral parts of the fatigue picture of 
allergic origin, as originally described by Rowe and recently reviewed 
by me^® 

Muscular aching, insomnia, depression and melancholia are integral 
parts of this allergic fatigue syndrome In this connection, it is of 
significance that Burnett^® in 1891 carefully differentiated melancholia 
from neurasthenia, or “nervous exhaustion”, stating that the conditions 
were entirely unrelated He asserted that insomnia and nuchalgia 
preceded the development of melancholia and that in the well advanced 
case the symptoms of insomnia, nuchalgia and melancholia constituted a 
diagnostic triad, which served to characterize typical cases of melancholia 

Rowe®® in 1931 was apparently the first to regard the presence of 
pain in the posterior part of the neck and back as an allergic response, 
demonstrable after the ingestion of specific foods and relieved by avoid- 
ance of incriminated foods He described both localized and generalized 

17 (a) Rowe, A H Food Allergy Its Manifestations, Diagnosis and Treat- 
ment, J A M A 91 1623 (Nov 24, 1928, {b) Gastro-Intestinal Food Allergy A 
Study Based on One Hundred and Ninety-Nine Cases, J Allergy 1 172, 1930, 
(c) Allergic Toxemia and Migraine Due to Food Allergy, California & West 
Med 33 785, 1930 

18 Randolph, T G Fatigue and Weakness of Allergic Origin (Allergic 
Toxemia) to Be Differentiated from "Nervous Fatigue” or Neurasthenia, Ann 
Allergy 3 418, 1946, Allergy as a Causative Factor of Fatigue, Irritability and 
Behavior Problems of Children, J Pediat 31 560, 1947, The Fatigue Syndrome 
of Allergic Origin, Mississippi Valley M J 70*105, 1948 

19 Burnett, S G The Diagnosis of Incipient Melancholia, New York M J 
53 497, 1891 

20 Rove, A H Food Allergy Its Manifestations, Diagnosis and Treat- 
ment, with a General Discussion of Bronchial Asthma, Philadelphia, Lea & 
Febiger, 1931 
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muscle aching as a prominent part of the syndrome which he termed 
allergic toxemia Rinlcel m 1933 mentioned aching of the neck as a 
point in the prodromal state of migraine due to food allergy Otherwise, 
the relation of myalgia to other muscular symptoms as a possible mani- 
festation of food allergy has received little emphasis The point of view 
presented here was reported by me in 1947,^^ and Meyer, citing an 
illustrative case, recently reported that peculiar myalgias and arthralgias 
that fail to meet any category are often considered on the basis of a 
food allergy response 

Pulling, drawing, tightness and aching of the cervical muscles are 
some of the most usually encountered symptoms observed in the course 
of performing individual food tests for the specific diagnosis of food 
allergy Technicians are trained to observe whether the patient stretches 
his neck as if his collar were too tight, as telltale evidence of the onset 
of such nuchal symptoms (RinkeP* referred to this gesture as the 
horse collar reaction I) Simultaneously with extension and flexion of 
the neck and rotation of the head on the shoulders, patients generally 
start to massage the nap of the neck Such nuchal symptoms are usually 
associated with tenderness of the involved muscles , they may or may not 
develop into headache It is important to point out to those patients 
who do get head pain after food tests that their headaches may be of any 
descriptive type, including occasional headaches meeting Horton’s 
description of “histaminic cephalalgia ” 

Once our attention had been called to the fact that this clinical 
picture was a result of food allergy, my associates and I began to watch 
for the presence of such symptoms in cases of inhalant sensitivity 
Although these symptoms are less commonly associated with inhalant 
allergy, we have observed identical symptoms to result from sensitivity 
to house dust The syndrome of cervical myalgia has been shown to 
follow massive exposure to house dust on repeated occasions , in a few 
instances it has been observed as a part of the constitutional reaction 
following overdosage of house dust extract Cervical myalgia in such 
patients has been relieved repeatedly and for characteristic periods 
of time after the administration of a correctly measured therapeutic 
dose of house dust extract Furthermore, it has been noted that 
such symptoms recur after the termination of the period of effective- 

21 Rmkel, H J Some Considerations of Allergy as a Factor in Familial 
Recurrent Headaches, J Allergy 4 303, 1933 

22 Randolph, T G Muscular Symptoms of Allergic Origin, Proc Am 
Federation Clin Research 4 19, 1948 

23 Meyer, M G Nonreagemc Allergy, Ann Allergy 6 417, 1948 

24 Rmkel, H J Personal communication to the author 

25 Horton, B T , McLean, A R and Craig, W M A New Syndrome 
of Vascular Headache Results of Treatment with Histamine, Preliminary Report, 
Rroa Staff, Meet, Mayo Clm 14 257, 1939 
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ness of a given therapeutic dose of house dust, these recurrent symp- 
toms have been repeatedly relieved after each subsequent correctly 
measured therapeutic injection The diagnostic technics with respect 
to measuring the degree of dust sensitivity and the therapeutic dosage 
effective in relieving these s3rmptoms were those described by Rinkel 

For a period, all patients with a history of headache or various 
types of myalgia were subjected to a careful examination by palpation 
of the posterior cervical muscles at the time of their initial visits, prior 
to and after individual food tests and during other periods when they 
were free from such symptoms Marked variations in the tonicity and 
tenderness of the posterior cervical muscles, particularly the trapezius, 
were noted In general, there was a distinct tendency for these muscles 
to be hypertonic and tender to palpation when first seen, at a time when 
most patients were having chronic undiagnosed allergic symptoms, or 
after the experimental induction of acute allergic reactions, as against a 
distinctly lessened tonicity of these muscles and the relative absence of 
tenderness on palpation when allergic processes were under control 
In some instances apparently normal nuchal muscles, as determined by 
palpation immediately prior to individual food tests, became taut and 
tender after the ingestion of an allergenic food which had been associated 
with the development of head pain In the majority of instances the evi- 
dence of contracture, firmness, tautness and tenderness of the involved 
muscles was the only sign of abnormality The delayed development of 
tender nodules in the involved muscles was determined m a few instances 

In some patients the complaint referable to the neck muscles was 
subjective only and could not be verified by palpation Other patients 
denied the presence of such muscular symptoms referable to the neck , yet 
the typical findings were present on both inspection and palpation 
In these instances it was interpreted that the patient had become so 
accustomed to such symptoms that they had ceased to regard them as 
anything abnormal 

Seydell emphasized the fact that patients usually do not complain of 
symptoms referable to the neck muscles, apparently regarding them as a 
trouble they must continue to endure Not infrequently, patients told 
of their experience of reporting such symptoms to their physicians, but 
when they were not taken seriously, sympathetically or comprehendmgly, 
they did not discuss this aspect of their symptoms at future visits with 
physicians Many patients found that physicians usually do not have a 
workable approach to this type of difficulty , and, although they continued 

26 Rinkel, H J , in round table discussion on Inhalant Allergy, Southwest 
Allergy Forum, Houston, Texas, 1946, Whealing Response of the Skin, Clinical 
Application of the Whealing Response, Co-Seasonal Method of Treating Hay 
Feier, read before annual meetmg of the American College of Allergists, Apnl 
IS, 1949 
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to consult with their physicians about more important medical matters, 
they obtained more relief from current symptoms at the hands of prac- 
titioners who treat them with massage Exceptions to this situation 
are the acute cases in which tenderness and stiffness are present to such 
a degree that vigorous massage cannot be tolerated Apparently, in 
consequence of their own experience, or perhaps from a common 
knowledge bearing on this point, many patients with this type of 
difficulty receive medical attention from both licensed physicians and 
healers practicing beyond the pale of organized medicine, the patients 
voluntarily dividing their complaints, depending on whose office they 
happen to be visiting 

The following clinical examples illustrate the relation of posterior 
cervical myalgia to headache, as an expression of the allergic reaction 

REPORT OF CASES 

R R, a woman aged 43, had been subject to perennial nasal allergy since 
childhood, this allergy had been most troublesome during winter months, and 
individual attacks of sneezing and rhinorrhea had been known to follow exposure 
to dust Intermittent abdominal cramps and diarrhea had also been present since 
childhood , in more recent years, gastrointestinal attacks had followed the ingestion 
of milk, crab, lobster and shrimp 

For the past seventeen years, the patient had complained of attacks of pulling, 
drawing and tightness of the posterior cervical muscles These symptoms some- 
times occurred without associated headaches, but more frequently, generalized head- 
aches were preceded by tautness and stiffness of the nuchal muscles During the 
winter before her initial visit, stiffness of the neck and shoulders had been present 
continuously, being particularly troublesome on arising in the morning Pain in 
the shoulder and neck usually radiated upward to the cranial attachments of the 
cervical muscles, but at times also radiat^ into the shoulder areas She had also 
been subject to intermittent bouts of urticaria and a chronic degree of fatigue for 
the past decade The fatigue was accentuated during winter months and had 
been materially relieved while she lived in the South 

The patient had been in good health otherwise except for occasional attacks 
of sacroiliac pain, the first attack coming on after she strained in opening a 
window 

On allergic investigation, it was found that she was sensitive to dust, but there 
was no other evidence of inhalant sensitization Treatment with house dust during 
the past winter has been effective in completely relieving the symptoms referable 
to the neck and associated headaches She obtains approximately ten days of relief 
from the muscular symptoms and headaches after each dust treatment and notices 
the recurrence of fatigue and cervical myalgia from between ten and twelve days 
after each dust injection A longer interval between injections is followed by 
recurrence of the headaches 

By avoiding milk and incriminated sea foods, she has not had any recurrence 
of gastrointestinal symptoms The inadvertent or experimental ingestion of these 
foods has been followed by sharp gastrointestinal reactions The avoidance of 
eggs and chocolate has controlled the urticaria The ingestion of either has been 
shown to precipitate urticaria or pronounced edematous reactions of the orbital 
structures 
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D S , a housewife aged 32, had had recurrent headaches since the age of 16 
The onset of individual attacks was characterized by an initial sense of tenseness 
at the nape of the neck, followed by progressive drawing and tautness of the 
posterior cervical muscles Aching pain at the base of the skull gradually extended 
over the head to the frontal area bilaterally In some attacks the muscle tight- 
ness spread over the shoulders and the upper part of the back The headaches 
were occasionally associated with dizziness and nausea, but there were no other 
gastrointestinal or neurologic manifestations At times, particularly in recent years, 
she has had continuous headaches for periods of several days or weeks, during 
which she complained of constant aching and stiffness of the nuchal muscles, as 
well as of tenseness and drawing of the muscles of the lower part of the back, 
although repeated roentgenograms of the spine did not reveal any structural 
abnormality to account for these s 5 miptoms Some transitory relief from the 
muscular symptoms was obtained by massage 

The patient has also been subject to chronic fatigue, which at first was present 
intermittently, but which has been a constant symptom during the past three years 
The fatigue was characteristically accentuated in the mornings, present to a greater 
extent on certain days than on others, not relieved by an excessive amount of sleep 
and, at times, interfered materially with her daily work She had penods of 
extremely troublesome insomnia At times she was unable to fall asleep, and at 
other times she awakened m the middle of the night and was unable to return to 
sleep She commonly awakened with a violent nightmare 

Intermittent mild nasal stuffiness had been present for several years but had 
never been a major symptom The patient' stated that ingestion of members of 
the cabbage family caused gastrointestinal symptoms, but she suspected no other 
foods 

A diagnosis of brucellosis (undulant fever) had been entertained on several 
occasions but had never been established Treatment with thyroid failed to alter 
the course of the chronic fatigue or other symptoms Repeated physical examina- 
tions did not reveal any abnormality to explain the numerous symptoms There 
was no evidence of inhalant sensitivity either from the history or from skin tests 
with inhalants 

An individual food test with wheat was followed by a violent migraine type of 
headache, which began with the customary pulling and tautness of the posterior 
neck muscles A similar test Avith corn was associated with recurrence of myalgia 
of the shoulders and slight nasal stuffiness A test with potatoes was followed by 
intense itching of the ears, mild rhmitis and recurrence of insomnia the night after 
the test The experimental feeding of eggs was associated with the development 
of fatigue, excessive belching and recurrence of the aching type of pain across 
the shoulders and the posterior portion of the neck Sensitivity to grapefruit was 
determined from food diary evidence, in that each meal in which it had been eaten 
was followed by abdominal cramps 

By avoiding the mcrimmated foods, the patient has had complete relief from 
headaches, fatigue, insomma, nightmares and the muscular symptoms referable 
to the posterior portion of the neck and the lower part of the back On repeated 
occasions, the deliberate or inadvertent ingestion of wheat, potatoes or eggs has 
resulted in the recurrence of these symptoms 

A G, a dentist aged 48, had been subject to periodic sick headaches since 
1928 These attacks had been occurring with increasing frequency for the past 
eight years, and immediately prior to his initial visit in the spring of 1947, he 
had been awakening with a low grade headache 
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Individual seizures of migraine usually began with a drawing sensation, 
tautness and aching pain in the left posterior cervical muscles, which, in the 
course of three or four hours, would be followed by severe occipital or frontal 
pain on the left Less frequently, the head pam started in the frontal or occipital 
areas and subsequently involved the nuchal muscles During the severer bouts, 
he usually had associated photophobia, blurring of vision, scotomas, hoarseness 
and thickness of speech, and he complained of exhaustion, impairment of memory 
and inability to concentrate 

Not infrequently, he would awaken with soreness and tenseness of the 
trapezius muscles and the muscles in the small of the back Approximately twice 
yearly on the average, he was awakened during the night or in the morning with 
acute wryneck, this was characterized by exquisite pam and tenderness sharply 
localized to the superior fibers of the belly of the trapezius muscle, pronounced 
spasm of the affected muscle and such extreme pam on motion of the head as to 
immobilize the head and shoulders 

Unrelated to the headaches were intermittent, sharp transitory chest pains, 
these occurred most commonly in the left side of the chest and seemed to be 
localized to the superficial musculature of the chest These pains did not radiate 
in any characteristic manner and were unaffected by respiratory movements 

In addition, the patient had been subject to perennial nasal allergy for several 
years, this was characterized by morning accentuation of nasal obstruction, an 
increase of postnasal mucus and a hacking type of cough He also had inter- 
mittent bouts of sneezing at any time of the day Any type of alcoholic beverage 
precipitated a headache, and at times the patient suspected also milk, orange and 
peanuts of bringing on an attack of head pain 

Repeated physical examinations and electrocardiograms did not indicate any 
significant abnormality There was no evidence of inhalant allergy, and cutaneous 
and intracutaneous tests with inhalants gave negative results An individual food 
test with milk was associated with the development of somnolence ten mmutes 
after the initial experimental feeding A second feeding of milk was followed 
within a few minutes by extreme fatigue and an unmistakable accentuation of 
the rhinitis The patient had a severe headache on awakening the following 
morning A similar test with corn produced decided weakness and "trembling” 
sensations, beginning one-half hour after the second feeding, these were followed 
in an hour by a headache of such severity as to require ergotamine for symptom- 
atic relief An individual food test with eggs was associated with pronounced 
leukopenia in the absence of reactive symptoms Similar tests with wheat and 
potatoes did not produce any symptoms 

On the third day of a diet omitting milk, corn and the suspected foods, orange 
and peanuts, he noticed a striking relief from the headaches and related muscular 
symptoms Sensitivity to nee was suspected on the basis of food diary evidence 
and confirmed by an individual food test With the elimination of these incrimi- 
nated foods, the patient reported that he was able to accomplish twice as much 
work, was much less irritable and was able to think better 

Dunng the past year he has found that grapefruit produced these symptoms, 
^d he now finds that eggs and pork are not tolerated in successive feedings but 
may usually be rotated m the diet On different occasions, the ingestion of small 
amounts of corn sugar has resulted in the precipitation of headaches By 
avoiding the major offending foods and by spaced feedings of several other foods 
to which he is less sensitive, he had remained free from troublesome headaches 
and myalgia In view of the widespread nature of food reactions, it has not been 
possible to afford him complete relief from symptoms, but he estimates that he 
has improved approximately 80 per cent 
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H H , a social worker aged 59, had had intermittent headaches for fifteen 
years Individual attacks usually began with sensations of tightness and draw- 
ing of the posterior cervical muscles and were followed by the development of 
generalized head pain, usually associated with scotomas and nausea In recent 
years she experienced a persistent tightness and stiffness of the posterior cervical 
muscles occurring between the episodes of head pain These symptoms had been 
so troublesome that she sought the regular services of a masseur 

For a year prior to her initial visit m the spring of 1947, she had had persis- 
tent rhinitis with superimposed attacks of acute nasal obstruction, each attack 
lasting two or three days Chronic fatigue, unrelieved by a customary, or even 
an excessive, amount of rest, had also been present for the same period In 
addition, the patient complained of occasional unexplained attacks of abdominal 
cramps, associated with loose stools containing copious amounts of mucus She 
knew that exposure to house dust accentuated the nasal symptoms but did not 
suspect items of diet to be the precipitating factors 

Except for typical morphologic changes m the nasal mucous membranes, and 
tenderness, increased tonicity and “doughmess” on palpation of the posterior 
cervical muscles, the physical examination showed no abnormalities On allergic 
investigation, it was found that the patient reacted positively to house dust but 
reacted negatively to other inhalant allergens 

An individual food test with corn was associated with the development of 
somnolence and rhinitis thirty minutes after the initial feeding, followed shortly 
by the coincident development of a severe generalized headache and a sense of 
increased pulling and drawing of the posterior cervical muscles These symptoms 
persisted for twenty-four hours after the test, as contrasted with the absence of 
such symptoms prior to the test feeding, except for the usual degree of chronic 
cervical myalgia The headache and symptoms referable to the neck were so 
troublesome after the corn test that the following day she consulted her masseur, 
who reported that the posterior cervical muscles and muscles of the back were 
strikingly tighter and more spastic than on numerous previous examinations 
The milk test produced a sense of chilliness which began five minutes after 
the experimental ingestion of the milk and which was followed four hours later 
by colicky cramps and diarrheic stool Similar tests with wheat and potatoes were 
not followed by an accentuation of sypmtoms 

The initial diagnostic diet eliminated corn, milk and other foods of high dietary 
incidence which had not been subjected to individual testing On the third day 
of this diet, the patient reported considerable improvement in the degree of chronic 
fatigue and muscle stiffness The untested foods were then returned to this diet 
and tolerated, with the exception that the cumulative ingestion of both orange 
and eggs was followed by recurrence of myalgia and headache 

With the avoidance of corn and milk, the use of all other foods on a rotating, 
diversified schedule and the continuation of specific dust therapy, she reported a 
pronounced improvement generally the fatigue and rhinitis were no longer pres- 
ent, there were no troublesome headaches, and the myalgia was greatly improved 
Her masseur reported that the posterior cervical and lumbar muscles were much 
less tight and “gummy ” The patient observed that she was able to move her head 
through a greater range of motion than preiiously and was free from the chronic 
stiffness that had formerly characterized the posterior cervical musculature 

On repeated occasions the ingestion of small amounts of milk or corn, par- 
ticularly in the form of com sugar, was effectne in reproducing the former symp- 
toms Her only severe headaches were invariably related to breaks in her diet, 
particularlj with respect to the inadvertent ingestion of com products 
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G H , a physician aged 44, had been subject to infantile eczema between the 
ages of 1 and 12 years, chronic perennial nasal allergy since early childhood, 
seasonal ragweed hay fever of three years’ duration, intermittent episodes of 
perennial asthma since 1933, which were accentuated during the hay fever season 
in recent years, and, finally, bouts of hemicrama, associated with cervical myalgia 
of five years’ duration, attacks of which had occurred with increasing frequency 
and severity during the past two years 

The individual attacks of head and neck pain were characterized by the 
gradual onset of mild head pain on the right frontal area, which gradually increased 
in severity and spread over the entire lower right side of the head becoming, at the 
end of three or four hours, most intense at the points of cranial attachment of the 
right posterior cervical muscles At this stage the pain was intense and pulsating 
and was exaggerated by changes in posture, particularly on bending forward or 
on attempting to arise from the sitting to the erect position 

Individual attacks developed at any time of the day, they persisted from one 
to three days each and were not associated with any visual, neurologic or gastro- 
intestinal symptoms Pressure over the nuchal attachments on the right was 
effective in relieving these attacks only while the pressure was maintained 
Although these episodes were not incapacitating, the patient was more irritable 
during the attacks and found it more difficult to carry on with his daily routine 
than when free from them 

For a number of years he had been prone to pyrosis, excessive gas, flatus and 
bloating In addition, he had been subject to fascicular contractions, involving the 
deltoid, pectoral and orbital muscle groups and occurring without associated head- 
ache or other allergic symptoms, but gradually increasing in frequency during 
the past five years He stated that during this time, on attempting to arise from 
a sitting position, he experienced tautness and stiffness of the hamstring and calf 
muscles of both legs, which were relieved after ten or twelve steps At one time, 
for three months, he experienced tenderness of the right achilles tendon, present 
only on extension of the foot, with the consequent stretching of this tendon At 
another time, for several months, he had an acute pain in the right shoulder on 
attempts to extend the arm above the shoulder 

For the past twenty years, the patient had been subject to chronic tiredness, 
worse on certain days than on others, but unrelated to the amount of sleep or rest 
obtained This fatigue had been associated with difficulty in concentrating, 
which materially interfered with his ability to read comprehendmgly Although 
these symptoms were present to some extent at all times, they were commonly 
accentuated for two or three hours after the noon meal and on arising in the 
morning For several years he had been regarded by his associates as unfriendly 
and reserved and had had unexplained periods of mild depression and melancholia 
At no time on examination was tenderness elicited or were nodules observed 
at the points of cranial attachment of the cervical muscles, and no other physical 
abnormalities could be detected The clinical evidence of sensitivity to dust, 
feathers and silk was confirmed by positive reactions to skin tests with these 
materials There were also positive reactions to skin tests with other inhalants, 
namely, ragweed pollen and orris root, although there was no current evidence of 
specific intolerance to these agents 

Avoidance of and specific therapy with house dust, feathers and silk aided 
m relieving the respiratory symptoms, but did not bring about a satisfactory 
degree of relief and did not alter the course of the other allergic symptoms 
I^iagnostic studies were then undertaken for the detection of food sensitivity 
Fifteen minutes after an individual food test with wheat, the patient complained 



756 


ARCHIVES OF OTOLARYNGOLOGY 


of excessive gas and bloating , these were followed by a sensation of light-headed- 
ness, giddiness and mental confusion One-half hour after the second feeding of 
wheat, nasal congestion, sneezing and coughing occurred and persisted for the 
following twenty-four hours He reacted compatibly to the experimental inges- 
tion of many other major foods 

With the maintenance of inhalant therapy and the complete avoidance of wheat, 
there have been no unexplained recurrences of the rhinitis, asthma, gastrointes- 
tinal symptoms and localized or generalized muscular symptoms The experi- 
mental or inadvertent ingestion of wheat reproduced the respiratory symptoms on 
several occasions The symptoms of the fatigue syndrome have been completely 
relieved, and the patient has had only one unexplained mild headache There 
has been a tremendous improvement in his sense of well-being, sociability and 
general outlook on life 

COMMENT 

In View of the incidence with which the complaint of stiffness and 
aching of the posterior cervical muscles is encountered in allergic persons, 
both with and without associated head pain, and the frequency with 
which this disorder may be induced in the practice of allergy during 
diagnostic experimental food tests, it is surprising that it has not received 
greater emphasis as an allergic mamfestation Although first described 
in this connection by Rowe^^® approximately twenty years ago, the 
allergic interpretation has actually received but meager confirmation 
Instead, these symptoms seem to be considered most frequently as a 
so-called psychosomatic expression or as a manifestation of the rheu- 
matic state under the descriptive term of "fibrositis ” 

Pulling, drawing and tautness of the posterior cervical muscles have 
long been regarded as a functional disturbance, and when they occur in 
association with head pain, the clinical picture is most commonly referred 
to as “tension headache” , this term carries the implication that the tense 
nuchal muscles are the cause of the associated headache Although it is 
true that these symptoms usually occur in a sequential order, as super- 
ficially to suggest such a cause and effect relationship, the fact lemains 
that m many persons identical muscular symptoms and headache begin 
simultaneously, or the onset of the cephalalgia actually precedes the 
onset of the myalgia These commonly occurring types were illustrated 
m the case reports Furthermore, individual cases have been observed 
in which on one occasion the myalgia might precede the cephalalgia, and 
on another the myalgia might follow the head pain, and at other times 
either the nuchal symptoms or the symptoms referable to the head might 
be the sole manifestation of an intermittent attack In view of these 
common observations and the fact that I have never been able to repro- 
duce experimentally the clinical features of nuchal myalgia m patients 
with such symptoms but who previously had been given the diagnosis of 
an allergic condition and treated for it and subsequently exposed intention- 
ally or inadvertently to tension-producing or emotional experiences of the 
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type alleged to act m a causative manner, I am convinced that there must 
be some other underlying cause of both the myalgia and the headache 

It should be emphasized that the term fibrositis is a descriptive 
designation, carrying little meaning so far as etiologic factors are con- 
cerned' Even attempts to find an explanation of the pathogenesis of 
fibrositis, from the standpoint of careful examination of the cervical 
muscles involved in the fibrositis process, have met with variable results 

Designations of "tension headaches,*' typical migrairte or “fibrositis” 
of the neck muscles are examples of the profuse confusion and specula- 
tion with respect to the clinical evaluation of localized pain and aching 
sensations affecting the lower portion of the occiput, the neck, upper 
part of the hack and the shoulders 

Attempts to differentiate such descriptive entities are rendered even 
more difficult, in view of the fact that one patient not uncommonly 
has several kinds of myalgia and cephalalgia Actually, little is gained 
by such pedantics, so far as helping the patient is concerned, the use 
of such terms generally results in a process of pigeonholing and for- 
getting on the part of the physician and the seeking of other advice 
on the part of the patient 

Inasmuch as medical terminology is moving away from descriptive 
diagnosis of this type and toward diagnoses which carry an etiologic 
connotation, it appears advisable to discard such poorly defined designa- 
tions in favor of an etiologic nomenclature whenever it can be established 

No claim is made that all symptoms of the type described here 
are of allergic origin, and not every condition with such associated 
symptoms can be specifically diagnosed and relieved as a result of 
allergic management The fact remains that these symptoms may be 
experimentally and repeatedly reproduced in certain persons by an over- 
dose of house dust therapy, in specifically sensitized persons by massive 
exposure to house dust and in food-sensitive persons by the intentional 
or accidental ingestion of specific food It would seem preferable to 
designate cases in which this cause and effect relation may be repeatedly 
demonstrated as instances of allergic myalgia or allergic headache asso- 
ciated with nuchal myalgia, and other cases as headache or cervical 
myalgia of undetermined cause, until a satisfactory relation between 
cause and effect may be experimentally demonstrated 

27 Stockman, R Rheumatism and Arthritis, Edinburgh, W Green & Son, 
1920 Collins, D H Fibrositis and Infection, Ann Rheumat Dis 2 114, 1940 
Clawson, B J , Noble, J F , and Lufkin, N H Nodular Inflammatory and 
Degenerative Lesions of Muscles from Four Hundred and Fifty Autopsies, Arch 
Path 43 579 (June) 1947 Steiner, G , Fruend, H A , Leichtentntt, B , and 
Maun, M E Lesions of Skeletal Muscles m Rlieumatoid Arthritis, Am J 
Path 22 103, 1946 
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SUMMARY 

Myalgia of the posterior cervical muscles has been considered in the 
past under a profusion of descriptive terms, m the absence of any clear 
conception of an underlying cause 

The clinical syndrome characterized by pulling, drawing, aching, 
tautness, stiffness and decreased mobility of the nuchal muscles, with 
and without associated head pain, has been observed, in the absence of 
any structural abnormalities, as an allergic manifestation, confirming 
the early observations of Rowe Specific inhalants (house dust) and 
foods have been incriminated as causative agents, as evidenced by their 
ability to reproduce the syndrome in certain patients, either by exposure 
to house dust or by an overdose of house dust extract m specifically 
sensitized patients, or as a result of the test ingestion of inadvertent 
ingestion of foods in food-sensitive patients Avoidance of dust by 
and specific therapy of the dust-sensitive patient and avoidance of known 
food allergens by the food-sensitive patient have resulted in relief from 
symptoms of this type 

Involvement of the neck muscles is the most frequently encountered 
manifestation of allergy affecting the skeletal musculature, although the 
process may localize in various other muscles or give rise to more 
generalized muscular symptoms 

In the cases studied, no support could be demonstrated for the theory 
that such clinical symptoms are manifestations of “nervousness” or 
psychosomatic disturbances The term “tension headache” is believed 
to be a misnomer, so far as it carries any etiologic connotation 



PROBLEM OF SO-CALLED CONGENITAL ATRESIA OF THE EAR 

Histologic Report of a New Cose 
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T he term “congenital atresia” is used to designate a group of 
relatively frequent unilateral or bilateral malformations of the 
external and middle ear and, in some instances, also of the inner ear 
These malformations are more or less independent of one another in 
their manner of development but may be combined and coordinated in 
different ways Atresia of the external meatus, the malformation from 
which the whole complex derives its name, is present in the majority 
of cases but not always so In some instances the meatus is only 
partially missing or hypoplastic, and in very rare instances entirely 
normal It seems startling at first that such cases should also be contained 
in this group, but it becomes understandable if one realizes that originally 
the atresia was believed to represent a well defined malformation 
Later, however, it became clear that the atresia is only one of a 
whole group of malformations affecting the derivatives of the posterior 
ends of the first and second branchial arches It was then realized that 
there is no essential genetic difference between cases with and with- 
out atresia As a matter of expediency, the familiar and already 
accepted term “congenital atresia” was applied to the whole complex 
In spite of the relative frequency of these malformations and their 
considerable practical importance, only a limited number of cases have 
so far been examined anatomically or histologically In many of them 
the examination was not complete enough or the report not sufficiently 
clear to permit a genetic analysis A thorough knowledge of the 
complicated development and the intricate structure of the ear is an 
essential prerequisite for the study and proper description of these 
cases This might explain the unsatisfactory character of many of the 
available reports 

In these circumstances every new case which is thoroughly described 
and analyzed is a valuable contribution to our still incomplete knowledge 
of this subject 

This work was supported by grants from the Research Council of the American 
Otological Society and the Hayden-Coakley Fund 

From the Department of Otolaryngology, Columbia University, College of 
Physicians and Surgeons, and the Presbyterian Hospital m the city of New York 
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REPORT OF A CASE 

A girl, born at approximately the normal termination of an undisturbed preg- 
nancy, died after two days (Dec 30, 1946) Nothing is known about malformations 
in the family 

The postmortem examination disclosed multiple malformations (heart with 
transposition of the great vessels, right-sided hydroureter and hydronephrosis, cystic 
fibrosis of the pancreas and others) 

The head showed normal configuration The right auricle was normal , the left 
auricle occupied its normal position but was slightly smaller and was malformed 
The helix was poorly developed, the anthelix prominent and the tragus rudi- 
mentary, immediately in front of it, there was a small appendage The external 
auditory meatus was completely absent There was bilateral cleft palate, extendmg 
anteriorly to within 7 mm of the anterior margin of the premaxilla The upper 
lip showed normal configuration Otherwise the throat and nasopharynx appeared 
normal Both tubal openings were at the normal place Cross sections through 
the cartilaginous tubes showed the cartilage present on both sides and the lumen 
of normal width 

Histologic Examination of the Temporal Bones — ^Left Temporal Bone (verti- 
cal serial sections) External Ear The folds and hillocks which composed the 
malformed auricle consisted of connective and fat tissue The auricular cartilage 
was rudimentary and situated in the deeper parts, showing a complicated configura- 
tion with numerous excrescences on which bundles of striated muscles were 
inserted It did not extend into the folds and hillocks 

The external auditory meatus was absent, and its place was taken by connective 
and fat tissue ' 

The parotid gland was not found in its usual place 

Middle Ear The osseous part of the eustachian tube had a narrow lumen but 
normal structure 

The tympanic cavity had a greatest length of 11 mm , height of 10 mm and 
width of S mm The lumen was very well developed considering the age, meas- 
uring 10 by 8 by 4 mm The window niches were already free, the epitympanic 
space and some niches in the walls were still filled with myxomatous tissue The 
antrum contained myxomatous tissue into which a small recessus of the lumen of 
the middle ear extended 

Anteriorly, the lower part of the tympanic cavity went over into the eustachian 
tube, the upper part into a wide anterior recessus (fig 1) which extended for 
about 3 mm forward Postenorly, the upper part of the lumen extended into 
the antrum, the lower part continued along the floor backward beyond the level 
of the ampulla of the posterior vertical canal (figs 4 to 7) 

The lumen of the tube was lined with pseudostratified ciliated columnar epi- 
thelium The same epithelium also covered the lower parts of the tympanum 
throughout almost its entire length The other parts were lined with high 
cuboidal epithelium The mucosa showed normal structure, there was evidence 
of a fresh purulent infection with exudate in the lumen 

Osseous Walls — ^In the lateral wall the tympanic bone and the tympanic mem- 
brane were missing The resulting defect was partially filled out through a 
downward extension of the squama which is more marked in the posterior parts 
than in the other parts (figs 5 and 7) In addition, a bony lamella in the posterior 
parts extended upward from the lateral part of the floor of the middle ear (figs 
3 to 7) Behmd the place where the faaal nerve left the middle ear, the 
squama met the lower lamella and fused extensively with it as well as farther 
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backward, where it fused with the small petrosal portion of the mastoid process 
An ovoid-shaped area with an approximate length of 6 mm and height of 5 mm 
remained, it was filled out with strands of dense connective tissue (fig 4) 

It might be mentioned here that the zygomatic process of the squama and the 
glenoid fossa were well developed The latter was formed entirely by the 
squama The mandibular ]oint and the mandible showed normal configuration 
The anterior part of the squama was rudimentary, its place was taken by a 
backward extension of the greater wing of the sphenoid bone which extended 



Fig 1 — Section through the osseous part of the tube The abbreviation a, c t 
indicates internal carotid artery, a m sph, greater wing of the sphenoid, ch t , 
chorda tympani , m a, accessory muscle in tegmen , m t t , tensor tympani muscle , 
r a, anterior recessus of the middle ear, j p squ , petrosquamous sinus, sqii t, 
temporal squama, and te , tegmen 


backward to the antral region The upper half of the anterior part of the squama 
lay on the outer surface of the greater wing and was separated from the latter 
by a thin layer of dense connective tissue (figs 1 to 7) It was only behind the 
posterior end of the greater wing of the sphenoid that the squama actually formed 
a part of the lateral wall of the skull 

The tegmen was somewhat narrower and thicker than normal, at least in the 
anterior part It took its origin from a somewhat lower point of the labyrinthine 








762 


ARCHIVES OF OTOLARYNGOLOGY 


capsule than normal and extended from its point of origin in a caudolateral direc- 
tion and terminated laterally with two lips, the upper thicker and the lower thinner 
(fig 2) Both of these bordered on the medial surface of the squama, the inferior 



Fig 2 — Section through the anteriormost part of the middle ear The abbrevi- 
ation o m sph mdicates greater wing of the sphenoid, ch t, chorda tympani, 
VI f fj tensor tympani muscle in the canal of the lower lip of tegmen, p st , 
styloid process , j p sqtt , petrosquamous sinus , ^qti t , temporal squama , t vi a , 
tendon of the accessory muscle, inserting in a groove in the upper dip of the 
tegmen, and te , tegmen 


hp was fused with the latter in many places The lower end of the greater wing 
of the sphenoid bone in the anterior part was a short distance from the lateral 
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end of the upper hp of the tegmen In the posterior part, on the other hand, 
they bordered on each other without, however, fusing at any place The lower 
lip of the tegmen terminated in its anterior part in a longer lateral and a shorter 
medial lamella In this way a semicanal with an opening directed downward 
was formed which contained the posterior part of the belly and the tendon of the 



3 — Section through the anterior part of the middle ear The abbreviation 
j indicates a branch of the internal auditory artery accompanying the facial 
® ’ SJ’^^ter wing of the sphenoid , c x, cartilage island in the endo- 

chondral labyrinthine capsule, ch t, chorda t^pani, m a x, internal auditory 
meatus, n t , tympanic nerve, p st , styloid process, sqxi t, temporal squama, 
^tensively fused with the lower lip of the tegmen, t m j, temporomandibular 
J 'ht , f j(t f t ^ tendon of the tensor tympani muscle , te , tegmen, and « p , upward 
process from the floor of the middle ear 

hypoplastic tensor tympani muscle (fig 2) Between the anterior part of the upper 
*P of the tegmen and the medial ends of the greater wing of the sphenoid bone 
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and the squama, there was a deep groove which contained an anomalous 
muscle embedded m fibrous tissue (fig 1) The latter was about 3 mm long and 
0 75 mm thick and consisted of striated muscle fibers It originated with a short 
tendon from the periosteum of the tegmen and of the greater wing of the 
sphenoid bone at approximately the level of the foramen ovale Posteriorly its 
insertion was a somewhat longer tendon in the periosteum of a groove which 



Fig 4 — Section through the windows The abbreviation,^ a m sph indicates 
greater wnng of the sphenoid, b v j, bulb of the jugular vein, c/i t, chorda' 
tympani , d , defect m the lateral wall filled with strands of dense connective tissue , 

I r, lower recessus of the tympanic cavity, n VII , facial nerve with concomitant 
artery in the tegmen, p st , styloid process going over into the malformed outer 
ossicle, r w n, round window niche, j p squ , petrosquamous sinus, sgu t, 
temporal squama, st , stapes, and t in t t, tendon of the tensor tympani muscle 
inserting at the bonj process extending upward from the floor 
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was formed between the main part of the upper Iip of the tegmen and a bony 
process originating from the latter and extending in a mediolateral direction over 
the tendon (fig 2) The muscle received its innervation from a branch of the 
third division of the trimeginal nerve 

The floor was formed by a bony lamella of the os petrosum which originates 
from the labyrinthine capsule It was thicker in the anterior portion and thinner 
in the posterior part 

On the medial wall the promontory and the window niches showed normal 
configuration The fissura ante fenestram was well developed, of the fossula 
post fenestram, there were only traces present A few bony bridges extended 
from the lower part of the promontory across the lumen to the lateral wall 
Styloid Process and Ossicles — The styloid process, with the exception of its 
uppermost part, was still cartilaginous Its lower part showed the usual course 
It had a diameter of 0 75 mm which toward the upper end increased to about 
1 25 mm The upper part of the styloid lay on the lateral surface of the bony 
lamella which formed the floor of the middle ear At the posteromfenor 
margin of the defect in the osseous lateral wall, approximately at the level of the 
subiculum promontoni, it turned from its backward and upward course, upward 
and slightly forward, traversed the defect in the bony wall, came very near to the 
inferior margin of the squama, then turned slightly medially and eventually 
reached into the malformed ossicle (fig 4) At the place where the styloid 
changed its course, a process which is 1 mm thick continued in the original 
direction for 1 5 mm and ended a short distance behind and below the place 
where the facial nerve leaves the middle ear It was surrounded by a thin layer 
of bone from the lateral part of the floor of the middle ear (fig 5) 

The malformed ossicle consisted of a mam part or body and two processes 
The body lay in the epitympamc space, and, while a part of its anteromedial 
surface was very close to the tegmen, it did not fuse with it The styloid process 
went over into the anteromedial part of the body One of the two processes 
extended in a medial direction across the lumen of the middle ear to the medial 
wall and was here fused with the bony wall of the facial canal (fig S), while 
the other process went backward into the antrum and was connected to its lateral 
wall by dense connective tissue fibers (fig 7) There was no connection between 
this ossicle and the stapes The ossicle, with the exception of small areas on its 
surface, was completely ossified At the point of its junction with the styloid 
process, the ossification could be seen progressing into the upper end of the 
latter process 

The stapes and the annular ligament showed an approximately normal con- 
figuration The capitulum was covered with a thin layer of cartilage, with 
the exception of a small area in its upper circumference, from which a thin and 
short bony bridge ran to the inferolateral part of the circumference of the osseous 
facial canal In this way an osseous ^mkylosls of the stapes was brought about 
(fig 6) 

Muscles The tensor tympani muscle was noticeably hypoplastic and was 
isplaced laterally In the osseous tube its belly lay near the superolateral cir- 
^mference of the lumen (fig 1) and farther backward in the semicanal formed 
oy the lateral end of the lower lip of the tegmen (fig 2), which has already 
Its tendon was split into two parts, one of which inserted at 
he body of the malformed outer ossicle at the place where it was fused with the 
I^Per end of the styloid process, the outer part inserted at the upper end of a 
ny process which extended from the floor of tlie middle ear upward along 
medial circumference of the styloid (fig 4) The muscle was, as usual, 
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innervated by a branch of the third division of the trigeminal nerve The 
anomalous muscle in the anterior part of the tegmen, innervated from the same 
source, has already been described 

The stapedial muscle was well developed and inserted at the usual place 



Fig S — Secbon through the point of exit of the facial nerve The abbreviation 
a wi sph indicates greater wing of the sphenoid, b v j , bulb of the jugular vein, 
I r, lower recessus of the tympanic cavity, n VII, facial nerve, p o, medial 
process of the outer ossicle fused with the wall of the facial canal, p st , styloid 
process, j p squ, petrosquamous sinus, sqn t, temporal squama extending far 
downward, and « p , upward process from the floor of the middle ear 


Nerves — ^The facial nerve showed a normal course within the internal auditory 
meatus and up to the geniculate ganglion , from the ganglion the greater superficial 
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petrosal nerve went off forward The facial nerve itself turned backward and 
was enclosed in the tegmen for a short distance (fig 4) The tegmen, as has 
already been mentioned, showed an abnormally deep origin from the lateral 
labyrinthine wall, going off just above the niche of the oval window The 
facial nerve then entered the middle ear and lay for a short distance m an osseous 
canal on the under surface of the tegmen near its point of origin (figs 5 and 6) 
The nerve then, instead of going downward and backward over the postero- 
superior circumference of the oval window frame, turned downward and laterally 



Fig 6— Osseous bridge (6r) between the capitulum of the stapes and the 
racial canal, o indicates the outer ossicle and st the stapedial footplate 


It was partially enclosed, running in an incomplete bony canal on the crest of a 
bony ridge which originated from the posterior part of the petrosum The ridge 
extended from this point in an oblique direction anteromedially from the lateral 
to the medial wall of the middle ear and divided it into two parts a supero- 
lateral compartment, which contained the antrum, and an inferomedial one, which 
contained the posterior recessus of the lumen of the middle ear, which has already 
Ijcen descnbed The nerve left the middle ear at a point which was farther forward 
and higher than usual There it lay above tlie posterior precessus of the styloid 
fng 5) Immediately after leaving the middle ear, the facial nerve gave off 






Fig 7— Section through the facial nerve crossing the middle ear on the crest 
of a bony ridge The abbreviation a in sph indicates the greater wing of the 
sphenoid, a st in, stylomastoid artery, 1 r, lower recessus of tympanic cavity, 
II VII , facial nerve, p o , posterior process of the outer ossicle, s p sqn , petro- 
squamous sinus, and squ t temporal squama extending far downward 


Blood S^fpply — The blood supply of the middle ear did not show any particular 
abnormalities The internal carotid artery was of normal width and occupied its 
usual place The trunk of the middle meningeal artery could not be found in the 
serial sections through the temporal bone, and the foramen spmosum was absent 
In many of the sections arterial branches Avere seen on the outer surface of the 
dura, these seemed to represent branches of the middle meningeal artery, but 
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their place of origin could not be determined The superficial petrosal branch in 
normal cases originates from the middle meningeal artery, enters the facial canal 
through the hiatus and anastomoses with the terminal twigs of the stylomastoid 
artery (fig 7) In this case, however, it originated in the internal auditory arterj 
and accompanied the facial nerve on its way from the internal auditory meatus 
to the middle ear (fig 3) 

The petrosquamous sinus was well developed (figs 1 to 7) and left the 
cranial cavity through the posterior part of the foramen ovale 

Innei Ear — The osseous capsule showed normal configuration It contained an 
ovoid-shaped cartilage “rest” in its posteromferior part It lay in the outer parts 
of the enchondral layer (fig 3) and extended from there to the periosteum at the 
anterosuperior circumference of the )ugular foramen in a posteroinferomedial direc- 
tion through the periosteal layer At its base, it showed progressive ossification 
from the enchondral layer That part which bulged into the periosteal layer was 
covered with a thin layer of connective tissue, and there was no connection 
between the cartilage and the surrounding bone 

The membranous labyrinth showed no abnormalities 

Rtght Temporal Bone (horizontal serial sections) — All parts showed normal 
configuration and structure The middle ear cavity showed a very well developed 
lumen, on this side, too The large cartilage rest described on the left side 
could not be seen 

Summary of Anatomic Findings — Briefly summarized, there was in this case 
a normal right ear and the following malformation of the left ear moderately 
severe malformation of the auricle, complete absence of the external auditory 
meatus and the drum membrane, absence of the tympanic bone with downward 
extension of the squama and upward extension from the floor, hypoplasia of the 
anterior part of the squama with backward extension of the greater wing of 
the sphenoid underneath the squama, a low origin of the tegmen from the lateral 
labyrinthine wall , hypoplasia of the osseous portion of the tube, opening into the 
lower portion of the well developed middle ear lumen, with the upper part of 
the latter forming an anterior recessus, upward and forward extension of the 
slightly hyperplastic upper end of the styloid process which is fused with a 
malformed outer ossicle replacing malleus and incus , connection of the malformed 
outer Ossicle and of the capitulum of the stapes with the wall of the facial canal , 
hypoplasia, lateral displacement and abnormal insertion of the tensor tympani 
muscle, an anomalous muscle in the tegmen, anomalous course of the facial nerve 
through the middle ear, absence of the lesser superficial petrosal nerve, absence 
of the foramen spinosum and anomalous course of the middle meningeal artery , 
origin of the superficial petrosal arterial branch from the internal auditory 
artery, well developed petrosquamous sinus, leaving the cranial cavity through 
the foramen ovale, absence of the parotid gland, and a large cartilage “rest” 
in the enchondral part of the osseous labyrinthine capsule near the anterosuperior 
circumference of the jugular foramen 

The malformations of the ear were associated with bilateral cleft palate and 
multiple anomalies of the inner organs 

COMMENT 

Most of the malformations just enumerated can be explained as 
the result of developmental disturbances of the derivatives of the 
posterior ends of the first and second branchial arches, of the adjacent 
structures and of the first branchial pouch and cleft 
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Abnormal differentiation of the upper end of the branchial cartilage 
of the first arch was what led to the formation of the anomalous outer 
ossicle, which evidently represented the fused incus and malleus It 
consisted mainly of the incus, which showed a well recognizable short 
and long process, and a body, with which the head of the malleus was 
fused The manubrium, short process and anterior process of the 
malleus were absent Lack of formation of the membranous bones in 
the neighborhood of the upper end of Meckel’s cartilage undoubtedly 
caused the absence of the t 3 nnpanic ring and the anterior process of 
the malleus The place usually occupied by the tympanic ring was 
partly filled by a short downward extension of the squama and a 
short bony lamella extending upward from the lateral edge of the bony 
floor of the middle ear The malformation of the upper end of the 
branchial cartilage of the second arch chiefly affected the upper end 
of the mam part of this second arch, the so-called laterohyal and the 
upper end of the so-called stylohyal 

In normal circumstances the laterohyal forms the emmentia styloidea 
and participates m the formation of the lower part of the facial canal, 
from the stylohyal the styloid process is derived The upper end of 
the laterohyal fuses with the labyrinthine capsule after the disappearance 
of Its connection with the stapes (mterhyal) , the lower end fuses with 
the upper end of the stylohyal It seems that in the case being dis- 
cussed the upper end of the laterohyal did not fuse with the labyrinthine 
capsule , instead, it had grown forward and upward toward the mcudo- 
malleolar anlage and eventually fused with it It did not participate 
m the formation of the facial canal and could not possibly have done 
so, even if it had remained in its normal location, because of the abnormal 
course of the facial nerve The border between the laterohyal and 
stylohyal was most probably located at the place where the cartilage 
bar changed its course from backward and upward to upward and for- 
ward 

The disturbances m the development of the branchial skeleton also 
led to anomalies m the connection between the anlage of the incus and 
stapes, which, as a rule, is already present m early embryonic life 
(embryos of 17 to 18 mm ) Instead of an mcudostapedial joint, a 
bony bridge from the lower end of the incus and from the capitulum 
of tlie stapes to the medial tympanic wall was formed 

The hypoplasia and the abnormal course and insertion of the tensor 
tympani muscle point to disturbances m the differentiation of the 
mesenchyme of the first branchial arch from which this muscle develops 
The anomalous muscle in the tegmen indicates by its innervation through 
a branch of the trigeminal nerve that it was derived from the same 
source I have observed similar muscles in other malformed temporal 
bones (Altmann, 1932) 
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The abnormal course of the facial nerve, the nerv.e of the second 
branchial arch, was evidently a consequence of the abnormal develop- 
mental changes within the latter 

The abnormal course of the middle meningeal artery, with the 
consequent absence of the foramen spmosum, can also be explained 
through anomalies within the second branchial arch The middle 
meningeal artery is originally a branch of the stapedial artery, which 
takes its origin from the so-called later hyoid artery (Altmann, 1947) 

It IS impossible to state where the middle meningeal artery entered 
the middle fossa in the case described in this paper In 2 cases with 
absence of the foramen spmosum (Toida, Low),* it was assumed that 
the artery had originated from the sphenomaxillary portion of the 
internal maxillary artery, had entered the orbit through the inferior 
orbital fissure and from there the middle fossa, either through the 
superior fissure or the foramen meningo-orbitale in the greater wing of 
the sphenoid 

The origin of the superficial petrosal branch from the internal 
auditory artery instead of from the middle meningeal artery deserves 
special attention Origin of the entire middle meningeal artery from 
the internal auditory artery has been described previously by me (Alt- 
mann, 1932), also in a malformed temporal bone This has been 
explained as a persistence of a so-called presegmental artery accom- 
panying the acusticofacial nerve, with formation of a connection between 
this vessel and the supraorbital branch of the stapedial artery (Altmann, 
1947) Although the condition in this case cannot be completely 
clarified, it seems very probable that the superficial petrosal branch 
here represents a persistent presegmental acusticofacial artery This 
persistence seems to have been combined with anomalies in the junction 
of the anastomotic branch between the external carotid artery and the 
stapedial artery This anastomotic branch later became the internal 
maxillary artery 

A persistent petrosquamous sinus is relatively frequent, even with- 
out any other malformations (Zuckerkandl, Knott, Cheatle, Streit 
Vernieuwe, Laff and others) After leaving the lateral sinus, it usually 
crosses the ridge of the petrous bone, follows the course of the petro- 
squamous fissure and leaves the middle fossa either through the spurious 
jugular foramen or with the middle meningeal vein through the foramen 
spmosum or, in rare instances, through the mastoid foramen Departure 
through the foramen ovale, as found m the case described in this paper, 
has not yet been reported so far as I am aware 

Absence of the lesser superficial petrosal nerve is not uncommonly 
observ^ed in such malformations (Altmann, 1933) 

It cannot be decided whether the parotis was actually completely 
absent or only hypoplastic, as reported m some cases by me (Altmann, 
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In the malformation of the auricle both the mesenchyme of the first 
and that of the second branchial arch, which normally form the auricle, 
participated The latter was only slightly smaller than normal in the 
case presented here, the different parts could be recognized, and a real 
defect was not found These conditions represent a so-called first degree 
of microtia (Marx) 

The absence of the external auditory meatus was due to the lack 
of development of the primary auditory meatus and of the meatal plate 
Owing to the absence of the latter, which forms the inner part of 
the meatus, a drum membrane was not formed 

The hypoplasia ofifhe osseous eustachian tube was due to an impeded 
development of the tubotympanic pouch When considering the con- 
dition of the middle ear, one must distinguish between the anlage as 
a whole and the epithelium-lmed cavity, the actual derivative of the first 
branchial pouch The middle ear anlage in this case was smaller than 
usual and especially showed a diminished width This is easily demon- 
strated by the fact that structures which normally are found within 
the cavity, such as the chorda tympani, were here found outside of it 
The height of the anlage was also diminished, as evidenced by the low 
origin and the downward slanting course of the tegmen 

Notwithstanding the hypoplasia of the whole anlage, the epithelial 
part showed the same excellent pneumatizing power as on the other 
side The combination of the marked pneumatizing power with the 
primary hypoplasia may account for the formation of the anterior 
tympanic recessus and the atypical opening of the tube into the middle 
ear cavity 

A review of the reported observations reveals the interesting fact 
that in almost all the cases with hypoplasia of the middle ear, alone or 
together with hypoplasia of the tube, there was a mastoid process of 
normal size and, as a rule, with good development of the pneumatic 
cells This IS regarded as due to the effect of a localized damaging 
factor which acts on a circumscribed area only (Altmann, 1933) 

The cartilage “rest” in the enchondral capsule was due to a retard- 
ation of the ossification in a localized area of the capsule I have observed 
similar foci in other instances also (Altmann, 1932) 

Associated with the malformations of the two branchial arches were 
disturbances in adjacent parts of the skull, hvpoplasia of the squamosum 
with normal development of the zygomatic portion and excessive growth 
of the greater wing of the sphenoid 

An excessive backward extension of the greater wing of the sphenoid 
beyond the anterior border of the squama had been described previously 
by me in malformed temporal bones (Altmann, 1933) In these cases 
the squama was either hypoplastic as in the observation described in 
this paper, or normal in size 
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An explanation of this anomaly is difficult Comparative anatomic 
studies have shown that the lateral part of the middle fossa of the 
mammals represents a region which in lower vertebrates is outside 
the cranial cavity Because of the marked increase in size of the brain 
m mammals, the original lateral cranial wall has disappeared and the 
brain has been extended into an area which originally was situated out- 
side the primordial cranial cavity A secondary lateral wall of the cranial 
cavity IS thus formed by the greater wing of the sphenoid bone (Matthes, 
Stadtmuller) The squamosum which in lower vertebrates is a mem- 
branous (dermal) bone of the otic capsule and of the palatoquadrate 
bar, retains in mammals also its relationship to the otic capsule, for it 
becomes intercalated between the parietal bone, petrous process of 
the temporal bone and the greater wing of the sphenoid Its participa- 
tion in the formation of the lateral wall of the skull shows great 
variations, however, in different species of mammals It is, for example, 
almost completely excluded from the skull in Ruminantia and Cetacea 
but participates extensively in others (Stadtmuller) 

It IS possible that the anomaly in question reflects the fact that the 
participation of the squamous process in the formation of the lateral 
wall of the skull is not a primitive condition but a later acquisition of 
the mammalia which shows a great variability in the different species 
Complete absence of the external auditory meatus, as in the case 
just described, is the most frequent finding in congenital atresia In 
others the outermost part of the meatus is present 

In one group of cases, however, which represent the mild degree 
of malformation (Altmann, 1933), either the entire canal, although 
hypoplastic, or at least its inner part, is present The tympanic bone 
is hypoplastic and somewhat misshapen and the drum membrane smaller 
than normal The tympanic cavity is normal in size or hypoplastic 
Its contents show malformations of varying degree 

Altogether 15 sufficiently well described cases (17 temporal bones) 
have been reported (summarized in the table) 

The cases in which the external auditory meatus was completely 
absent, possibly with exception of the outermost part, I have divided 
into two groups, representing the medium and severe degree of mal- 
formation (Altmann, 1933) 

The severe degree, which is of less interest in this connection, is 
represented by 10 cases in which the tympanic cavity was completely 
absent or extremely hypoplastic (the table) 

The medium degree, to which the case described in this paper 
belongs, shows tlie greatest structural variations The tympanic cavity 
IS as a rule, diminished in size and its contents deformed in varying 
degree The lateral wall of the tympanic cavity forms the so-called 
atresia plate which is either completel}' or partly osseous The tvmpanic 
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bone IS present in some cases and missing in others If it is present, 
it is badly misshapen, often platelike , frequently it contains at its center 
a membrane-like mass of connective tissue which is continuous with 
the connective tissue occupying the place of the missing external auditory 
meatus 

Regardless of whether a malformed tympanicum is present or not, 
the upper end of Reichert’s cartilage might show anomalies It might 
be abnormally situated and hyperplastic and might form the mam part 
of the atresia plate It is difficult to determine which particular part of 
Reichert’s cartilage is malformed, particularly m older subjects, in 
whom extensive ossification has already taken place 


Cases of Congenital Atresia, Grouped According to the Severity of the Malformations 
and According to the Structure of the Atresia Plate 




Malformations of Medium Degree 




Malformed Tympanic 

Bone Present 

Tympanic Bone Absent 


Malformations of 

Mild Degree 

Atresia 

Plate 

Pormed 
by the 
Tympanic 

Bone 

Atresia Plate 
Pormed by 
the lympanic 
Bone and 
the Upper End 
of Reichert’s 
Cartilage 

Upper End 
of Reichert’s 
Cartilage 
Hyperplastic 

Reichert’s 
Cartilage Not 
Hyperplastic, 
Processes from 
the Squama 
and the 

Tympanic Ploor 

Malformations of 
Severe Degree 

Henslnger (right and left) 

Hyrtl (case 1 to S) 

Blrnbaum 

Meyer 

Landauer 

Kaufmnnn (case 2, left) 

Krampite (right) 

Alexander and BenesI (case 2) 

ATlone (right) 

Altmann, 1933 (case 1, right and 
left, case 2, left) 

Kager Oeft) 

DruEs and Allen 

Ranke (case 2) 
Broca and Lenoir 
Hoepfner 
Takanarita 

Anone (left) 

Marx, 1926 

Liischer (case 2) 
Praser and Davis 
(left) 

Precechtel 

Bruhl (right 
and left) 

Nager (right) 

Luscher (case 1) 

Alexander and 
Benesi (case 1) 
Marx (cases 

1. 2) 

Altmann, 1933 
(cases 8, 4, right 
and left, 6, 6, 
right and left) 
Pelemon 

Altmann (pres 
ent case) 

Sailly 

Hagens, 1932, 
1938 

Altmann, 1938 
(cases 7, S 
light and 
left) 

Can tele 

Ricci 

Lucae 

Virchow, 18« 
Wreden 

Moos and 
Stclnhrtigge 
Ranke (case 1) 
Kaufmnnn (case 

2, right) 

Marfan and 
Dclllle 

Leblanc 

Hofmann 
Altmann, 1933 
case 2, right) 


A review of the suitable cases shows that in some of them, such as 
in the observation reported in this paper, the laterohyal had grown 
upward and forward toward the tegmen and the outer two ossicles In 
others, the hyperplasia and the anomalous growth were found to have 
affected the upper end of the styloid process, as pointed out by Marx 
In rare instances the laterohyal was malformed but in its normal place 
(Altmann, 1933, case 6, both sides) In order to avoid misunderstand- 
ings, it must be stressed that the term laterohyal is here used according 
to B roman, who designated by this term the part of the branchial arch 
skeleton which lies laterad to the facial nerve and which, in normal 
circumstances, connects the labyrinthine capsule with the main part 
of the branchial skeleton, with the slylohyal It seems logical to agree 
with Marx that it is not permissible to call all the derivatives of Reichert’s 



ALTM ANN— CONGENITAL ATRESIA OF EAR 


775 


cartilage with the exception of the stapes, laterohyal, as Alexander and 
Benesi and other authors have done In some of the observations, 
such as those described in this paper, the descending part of the facial 
nerve takes an anomalous course and leaves the middle ear at a point 
more forward and upward than usual, in others, its course is more or 
less normal Since the laterohyal normally plays an important role m 
the formation of the lower part of the facial canal, the change in the 
course of the facial nerve might point to anomalies of the laterohyal, 
particularly in {hose instances in which the lower part of the nerve shows 
an anomalous course In these cases the laterohyal may possibly par- 
ticipate in the formation of the atresia plate , in the cases with a normal 
course of the nerve, it seems more probable that the styloid alone is 
malformed 

The chorda tympani, in the course of normal development, always 
lies laterad to Reichert’s cartilage It has been shown by Marx that 
in cases in which the atresia plate is formed by the hyperplastic upper 
end of Reichert’s cartilage alone the chorda is to be found running along 
the outer surface of the plate This was also true in the case reported 
in this paper It is self evident that the plate in these cases does not 
occupy the site of the tympanic membrane but lies mediad to it and 
that the tympanic cavity represents only the medial part of the tympanic 
cavity of normal ears 

If the tympanic bone is defective, outgrowths are formed from the 
squama and from the floor of the tympanic cavity, which extend down- 
ward and upward respectively and dimmish or close the defect of the 
lateral wall The development of these two processes seems to be in 
inverse proportion to the degree of enlargement of the uppermost part 
of the skeleton of the second branchial arch It takes place gradually 
during fetal and postfetal life and most probably represents a prolifera- 
tion ex vacuo into the space normally occupied by the tympanic bone 
From the course of the chorda tympani in cases without hyperplasia 
of Reichert’s cartilage, it may be concluded that there the atresia plate 
usually lies more medial than the normal drum, but not so far medial 
as the hypertrophied upper end of Reichert’s cartilage (Altmann, 1933) 

Altogether 28 cases (32 temporal bones) belonging to the second 
degree of malformation permit a detailed genetic analysis of the atresia 
plate (the table) In 12 of them a malformed tympanic bone was 
present In 11 the atresia plate was formed by the tympanic bone alone 
or together with a mass of condensed connective tissue In 1 case 
the plate was formed by the tympanicum together with the h 3 '^perplastic 
upper end of Reichert’s cartilage In 16 cases, the tympanic bone was 
completely absent In 9 of them, the upper end of Reichert’s cartilage 
was hyperplastic (laterohyal or stylohyal) , in addition, there might be 
formation of processes from the squama downward and the floor of the 
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tympanum upward In 7 cases there was no hyperplasia of the deriva- 
tives of the second branchial arch but only formation of processes from 
the squama and the floor of the tympanum 

Malformations of the ossicles, particularly of the malleus and incus, 
are commonly observed in such cases Of special interest with regard 
to the possibility of improvement of hearing through surgical procedures 
IS the presence of bony bridges between the medial wall of the promon- 
tory and the malformed outer ossicle and the head of the stapes Both 
types of bridges were also present either singly or combined in several . 
other cases reported in the literature 

Malformations of the inner ear were absent m the case described in 
this paper They were, however, found in one third of the cases and 
showed a great variability in their location and degree 

Although m the case in question the left ear was malformed, the 
right side is, as a rule, much more frequently affected This is shown 
even in prehistoric skulls afflicted with this malformation (Hrdhcka) 

No satisfactory explanation has yet been given for the predominance of 
the right side 

There is no definitely proved sexual incidence m these malformations 
The evidence of heredity is somewhat scanty, at least in man (Sedg- 
wick, Windle, Krampitz, Torngiani, Frenzel, Eckert-Mobius, Schwarz) 

In animals, among which cases have been reported in pigs, goats, 
sheep, cattle, horses, hares, rabbits and mice, there is definite evidence 
of hereditary transmission in many instances, in mice the inheritance 
of congenital atresia follows a recessive trait (Feldman) 

Very often, as in the case described in this paper, the malformations 
are not confined to the ear but affect adjacent parts of the skull, other 
parts of the branchial arches, the second branchial pouch or other 
structures of the head The following malformations should be 
mentioned hypoplasia of the mandible, alone or combined with other 
malformations of the face (dysostosis mandibulofacialis — Franceschetti 
and Zwahlen), defective development of the ramus mandibulae and 
the temporomandibular joint, hypoplasia or defect of the zygomatic 
arch, hypoplasia of the hard palate, hypoplasia or defect of the velum 
palatinum , absence of the anterior tonsillar pillar and of the tonsil , 
teratoid tumors originating from the tonsil, heterotopic thymus tissue 
in the middle ear, fissures of the face, particularly transverse fissure, 
cleft lips and palate, hypoplasia of one half of the face (facial hemi- 
atrophy) sometimes combined with congenital facial paralysis, choanal 
atresia, hypoplasia of the parotid gland, coloboma of the eyelid or 
congenital narrowing of the hd cleft 

In addition, accompanying malformations m other, more remote 
internal organs and in various parts of the skeleton are often found 
'Vmong the skeletal malformations two will be mentioned because of 
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their relative frequency dysostosis craniofacialis {maladte de Crouson) 
(Nager) and defects of the radius and the distal skeletal parts connected 
with It (Essen-Moller) 

Because genetically different formations, which are nevertheless 
situated m the same area, are found to be malformed in cases of con- 
genital atresia, one may believe that the malformations were caused by 
a damaging factor of unknown nature which was present in a circum- 
scribed area during early development Such a group of coordinated 
malformations confined to the same region comprise what Virchow 
called a Stornngskreis 

The circumscribed area in which the effect of the supposed damag- 
ing factor becom'es manifest is well demonstrated by the cases in which 
the tympanic cavity and the neighboring systems of pneumatic cells are 
poorly developed, but the eustachian tube, the antrum and the mastoid 
cells are normal In such cases it can be assumed that the damaging 
factor has acted only in that portion of the tubotympanic tube which 
later becomes the middle ear 

The question of the cause of the congenital atresia of the ear remains 
undecided in spite of that increased knowledge of the physiology of early 
embryonic development which has greatly helped in the interpetation of 
many varieties of congenital malformations in this field Our knowledge 
is based mainly on evidence gained from the results of experimental 
studies in lower vertebrates, particularly in amphibians It was demon- 
strated by Spemann and his school that the normal development of 
the entire body takes place under the inductive influence of the so-called 
organizers These are, generally speaking, areas of the embryo which 
exercise a specific regulatory influence on morphogenesis by producing 
certain chemical substances (evocators) which bring about the differ- 
entiation of the various organs and tissues The primary organizer 
material is derived from the dorsal lip of the gastrula It gives rise 
to a head organizer, which induces the differentiation of head, brain 
and sense organs, and to a trunk organizer, which induces the dif- 
ferentiation of the trunk In the course of this embryogenesis, organizers 
of lower grade (secondary, tertiary, etc ) are formed These exert a 
more limited and specific inductive influence on organ and tissue dif- 
ferentiation in successive developmental stages The ear vesicles develop 
under the inductive influence of a second grade organizer of the hind- 
brain and the head mesoderm , the primary inductor seems to be the 
head mesodenn (Harrison, Pasteels and others) The otic capsule is 
induced by a third grade organizer, the otocyst and its derivatives 
Keller after a reiiev of the literature and a genetic anahsis of typical 
malformations of the head in rabbits, came to the conclusion that the 
de\elopment of the head in mammals is governed ly the same principles 
us in anipliibians According to him the development depends on the 
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presence of normal organizers , if the latter are damaged, faulty develop- 
ment of the affected areas will be the result 

Among the various factors which could exert a damaging influence 
on mammalian organizers, the genetic factors should first be mentioned 

Gene mutations occur not infrequently in mammals, including man 
If they lead to malformations which are incompatible with life, they are 
called lethal, if they lead to early death, they are called sublethal 
mutations (Wriedt, Eaton, Mohr, Lerner, and others) The abnormal 
genes show a specific action on certain areas and at certain stages of 
embryonic development (primary organizer, second grade organizers, 
etc ) (Toendury) 

The combination of atresia of the ear with other 'malformations in 
the head region can be regarded as organizer damage with subsequent 
manifestation m various parts of the head Combinations of atresia 
with malformations of other parts of the body could be accidental, if 
they occur frequently, such as combination of congenital atresia with 
defects of the radius, the possibility of gene linkage should be considered, 
particularly if the malformations are of a hereditary nature In other 
instances, a single gene has been shown to produce a wide variety of 
effects, some of which ma)'^ be shown to be caused by others but the 
totality of which is difficult to relate to any common factor In these 
cases with “pleiotropic” gene action, it is likely that the fundamental 
anomaly is metabolic, manifesting itself in different ways (Needham) 
Not all the syndromes of multiple congenital defects, however, are 
genetically determined Environmental interference with the early 
development of the embryo may also result in multiple congenital mal- 
formations Repeated appearance of congenital malformations in a 
pedigree may be due not only to inheritance of abnormal genes but 
also to repeated exposure of developing embryos to the same adverse 
environmental factors 

The normal mode of action of the genes depends on the presence 
of normal relation between nucleus and cytoplasm and of normal environ- 
ment Anomalies, not only of the genes but also of one of the other 
factors, may result in faulty differentiation In certain instances the 
same type of malformation can even be produced by anomalies of either 
the genes or the other factors, here the malformations are called 
phenocopies 

Among the environmental factors which may produce malformations 
in mammals, the chemical factors are of particular interest The action 
of trypan blue deserves special attention because it frequently produces 
congenital atresia of the ear 

Gillman and his collaborators found that the subcutaneous injection 
of 1 cc of an aqueous solution of trypan blue every two weeks into female 
rats before conception and pregnancy led to a high incidence of such 
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congenital malformations as hydrocephalus, spina bifida, eye defects, 
and a lesser incidence of tail defects, meningocele, harelip, cleft palate, 
cranioschisis, ear defects, imperforate anus, club feet and dislocations 
of the forelimbs and hindlimbs If the animals received the injections 
on the seventh or sixth day before conception as well as on the seventh 
or eighth day of pregnancy, the incidence of malformations was 80 per 
cent in the former instance and 65 per cent in the latter 

Malformations of the ear were found m 5 9 per cent of the total 
number of abnormal animals The pinna was lacking altogether or was 
represented by a small tubercle No external auditory meatus could 
be detected In 1 case an additional tubercle was present on the pinna 
of the ear The malformed ears were either solitary or combined with 
other malformations, such as hydrocephalus, defects of the eyes or both 
or with defects of the skull 

Trypan blue is absorbed by the albumin fraction of the plasma 
jirotem and produces a metabolic disorder in the animals given the 
injections The dye does not enter the fetus, so the malformations 
were evidently a result of metabolic disease m the mother The fact 
that the highest incidence of malformations occurred when the mothers 
were given injections on the seventh or eighth day of pregnancy does not 
necessarily mean that certain tissues of the embryo are more vulnerable 
at certain developmental periods than at others The supposed metabolic 
disorder could lead to disturbances in the implantation of the embryo 
into the uterine wall, which takes place at that particular time, and 
which is a complicated process necessitating various types of adjust- 
ments in the embryonic membranes and in the maternal tissues It is 
much easier to relate the critical period of vulnerability of the rat embryo 
to the time of implantation than to the degree of growth and dif- 
ferentiation of those primordia which later undergo a perverted develop- 
ment Changes m the metabolism of the chorionic villi at this early 
stage, for example, may profoundly modify the subsequent growth of 
the embryo and lead to malformations 

In other instances chemicals may exert an injurious influence on 
second or third degree organizers or their evocators which regulate 
the embryonic development in the later stages 

Infectious factors may also afifect the embryo One disease, maternal 
rubella, is of particular interest for the otologist 

Gregg was the first to notice that infection with German measles in 
the first months of pregnancy led to anomalies m the offspring in a 
great number of instances The defects were located mainly m the central 
nervous system, the sense organs (eye, ear), and the heart, less fre- 
quently m other organs, e g the teeth 

Tile histologic examination of one ear by Carruthers, although an 
incomplete one, showed that the changes were confined to the mem- 
branous parts of the inner ear 
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Nothing definite is known yet of the mode of action of the rubella 
virus 

Nutritional factors also seem to play an important role, although 
so far only malformations of the auricle have been produced in this way 
in a few instances 

Vitamin A deficiency in the diet of pregnant animals leads to various 
malformations in the offspring Hale produced anophthalmia, microph- 
thalmia, accessory auricles, cleft palate and lip, subcutaneous cysts 
and displaced kidneys in pigs Warkany and Schraffenberger observed 
malformations of the eye with associated thoracic and abdominal 
abnormalities in rats 

Riboflavin deficiency leads to multiple skeletal deficiencies in rats, 
including cleft palates (Warkany and collaborators) 

Irradiation of pregnant mice and rats with roentgen rays and radium 
results in various malformations in the offspring, such as defects of 
the eyes, the brain (pseudencephaly) and the skeleton, including cleft 
palate, etc (Bagg, Bagg and Little, Bailey and Bagg and others) 
These malformations are regarded as due to the direct effect of the rays 
on the tissues of the embryo Gillman and his collaborators recently 
reconsidered the possibility of an indirect effect from the radiation, 
leading primarily to metabolic disturbances of the mother 

Irradiation of male animals may result in hereditary changes in 
the offspring, but these are regarded as the result of reciprocal gene 
translocation rather than of gene mutation (Snell and collaborators, 
P Hertwig) Marked anomalies of the brain may be found , in other 
instances anomalies of the ears were produced (spinning and shaking 
mice with syndactylism, P Hertwig) 

The importance of mechanical factors, such as amniotic bands or 
adverse mechanical conditions during ectopic pregnancy, seems to have 
been overestimated in the past Since the discovery of other causative 
factors, less emphasis has been placed on mechanical ones 

A summary of the foregoing material shows that congenital atresia 
of the ear need not necessarily and invariably be the result of genetic 
changes, there are good reasons for assuming that in certain instances 
metabolic disturbances during early pregnancy may produce the same 
type of malformations, sometimes even in combination with other, 
seemingly unrelated, anomalies 

Even in a case such as the following one recently observed in Babies 
Hospital, no definite decision about the etiology can be made 

A woman gave birth to a girl with multiple malformations, among them bilateral 
cleft lip and palate and atresia of the anus with rectovaginal fistula One year 
later, she again gave birth to a girl with multiple malformations, among them 
there was again bilateral cleft palate, atresia of the anus with rectovaginal fistula 
ind, in adition, multiple malformations of the eyes and bilateral atresia of the 
external auditorj meatus 
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A carefully compiled family history revealed the following facts The father 
was 31 years of age, the mother was 35 years of age and both were m good 
liealth The father was in the South Pacific during the war and had “dengue 
and yellow jaundice” there There was, however, no recurrence of either There 
was no history of venereal diseases, exposure of either parent to roentgen rays, 
radium or atomic energy Both pregnancies ended at full term, there were no 
diseases during pregnancies, no abortions and no miscarriages There was no 
evidence of malformations in the father’s family for five generations or in the 
mother’s family for four generations The paternal grandfather had a mild 
diabetes of twelve years’ duration No familj' historv of allergies or of gastro- 
intestinal or genitourinary diseases was obtained 

The assumption that the malformations m this case are caused by 
a recessive sublethal gene is very tempting, but, as has already been 
stated, repeated exposure of developing embryos to the same adverse 
environmental factors may have the same effect 

The hearing m cases of congenital atresia, aside from the severity 
of the malformations of the external and middle ear, depends on the 
condition of the inner ear If the latter is intact, the hearing is, as a 
rule, not too severely impaired , hence, even in cases of bilateral involve- 
ment, ordinary conversation can be understood well enough As a 
result, the development of speech in the child will be unhampered If, 
however, the labyrinth is also affected, the hearing loss will be more 
profound 

Attempts to improve the hearing in congenital deformities by opera- 
tive intervention should be confined to cases in which one can be 
reasonably sure that the inner ear is intact But even in these cases 
the optimism of many authors regarding the chances for success seems 
hardly justified Because of the great variety of changes in the middle 
ear, it is practically impossible to recognize those cases which are apt 
to respond to surgery with a reasonable degree of certainty Those 
who are thoroughly familiar with the anatomic changes in these cases 
will l)e able to determine in a certain number of instances, by a combined 
clinical and roentgenologic examination, the approximate type of mal- 
formation (Pohtzer and Mayer, Mittermaier, Leroux and Cottenot 
Camp and Allen and otheis) but not tlie exact condition Minute 
deformities will, as a rule, escape detection , they are, how e^ er some- 
times of decisne importance in determining the extent of improvement 
m hearing to be gained li) surgerj Fixation of the stapes, that is, b\ 
liom bridges to the medial w^all or bridges betw'een the outer ossicles 
and the medial, superior or outer wall would remain undiagnosed 
present methdos of clinical examination 

In Cases wuth unilateral malformation the necessity of improving the 
hearing will rarely arise and an operation wull be unnecessarj'^ unless a 
surgical mastoiditis has developed or a congenital cholesteatoma is 
present or suspected In cases with bilateral malformation and seem- 
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ingly intact inner ears, a bone conduction aid might, in view of the 
uncertainty of the success of an operation, be preferable in many 
instances If, however, an operation is decided on, the technic must be 
varied in detail, according to the special conditions met in each indi- 
vidual case 

The principle of these operations consists in opening of the mastoid 
through a retroauricular or an endaural incision (Pattee) or through a 
combined retroaural and endaural incision (Ombredanne) Then the 
mastoid cells, if present, are removed, the antrum located and opened, 
the lateral semicircular canal identified and the outer ossicles visualized 
Removal of at least the incus seems essential for the success of the 
operation, because with the drum membrane almost invariably absent 
and the ossicles practically never free of at least minor malformations, 
the ossicular chain, even if present in all its parts, serves no useful 
purpose and may, indeed, impede the transmission of air-borne sounds 
to the inner ear This is particularly the case when bony bridges are 
present between the malleus or incus and the walls of the middle ear 
The mam danger in the postoperative course is the tendency of the newly 
created opening into the mastoid to narrow and close Retention of 
secretions in the operative cavity with all its consequences will be 
the result In order to prevent this most undesirable development, a 
plastic flap IS formed, however, because of the absence of the skin of 
the external meatus, the flap will be small and in many instances insuf- 
ficient to prevent eventual closure of the opening It is, therefore, 
advisable to cover the operative cavity with Thiersch grafts which are 
kept in place, according to most authors, with packings Pattee opens 
the antrum just far enough to remove the incus Thiersch grafts are 
then placed in the cavity and over the opening into the middle ear The 
edges of the graft are then sutured to the edges of the skin incision 
The grafts are kept in place by wet cotton packing, which is removed 
after five to seven days If the opening into the middle ear is not too 
large, the middle ear mucosa grows quickly over the unhned under 
surface of the graft, according to this author , otherwise it would slough 
Ombredanne has suggested the use of a Stent mold to keep the cavity 
open In a case in which I operated, a paraffin mold of the cavity was 
first made and then the cavity was refilled with melted paraffin The 
paraffin mold was then reproduced in acrylic resin, the paraffin was 
removed from the cavity and the surface of the acrylic mold covered 
with Thiersch grafts and put back into the cavity The acrylic mold 
was worn by the patient until the cavity was completely epithehzed 
But, even if all the necessary precautions are taken and the technical 
result IS perfect, the hearing still remains unimproved in a considerable 
number of cases, including those in which fixation of the stapes or other 
abnormalities in the windows and their niches are present I cannot, 
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therefore, agree with Pattee’s claim that after an operation “theoretic- 
ally, therefore, the hearing should be improved to about the level 
expected from the fenestration operation ” 

Ombredanne (1947) recently advocated in cases of congenital 
atresia a fenstration of the lateral semicircular canal and covering of 
the fistula with a retroauricular skin flap He reported good results in 
two operations performed in children 

Fenestration is undoubtedly of value in cases with fixation of the 
stapes but unnecessary in all the others Because of the practical 
impossibility of differentiating clinically between the two groups, it 
seems preferable to do the usual operation first If. after complete 
epithehzation the hearing is not improved, a fenestration could be 
performed as a second stage operation In this instance, the prospects 
of permanent patency of the fenestra would undoubtedly be much greater 
than in Ombredanne’s one stage operation with a thick flap from the 
retroauricular skin 

The question of when and how a plastic reconstruction of the mal- 
formed auricle should be undertaken belongs, in all its technical and 
psychologic aspects, to the domain of the plastic surgeon and not of 
the otologist It will, therefore, not be discussed here 

SUMMARY AND CONCLUSION 

A histologic examination of a congenital atresia of the left ear in a 
newborn girl with multiple malformations showed complete absence of 
the external auditory meatus, the drum membrane and the tympanic 
bone, malformation of the outer ossicles and an osseous bridge between 
the capitulum of the stapes and the facial canal The resulting defect 
m the lateral wall of the tympanum was partially filled by an upward and 
forward extension of the upper end of the styloid, a downward extension 
of the squama and an upward extension from the floor of the middle 
ear In addition, many other anomalies were present 

Most of these malformations can be explained as the result of develop- 
mental disturbances of the derivatives of the posterior ends of the first 
and second branchial arches, of the adjacent structures and of the first 
branchial pouch and cleft 

Fifty-three sufficiently well described cases of congenital atresia 
have been reported so far According to the seventy of the malforma- 
tions, they can be divided into three groups, those of a mild degree 
(IS cases), medium degree (28 cases) or se\ere degree (10 cases) 

In the cases of medium degree, to which the case described in this 
paper belongs, the lateral wall of the tympanum, the so-called atresia 
plate, shows great structural variations The tjanpamc bone, although 
malformed, participated in its formation in 12 cases and was absent in 
16 cases In 9 of the latter cases the upper end of Reichert’s cartilage 
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was hyperplastic, in 7 there was only formation of processes from the 
squama and the floor of the tympanum 

Hypertrophy of the upper end of Reichert’s cartilage is a relatively 
frequent feature but not an essential characteristic of these malforma- 
tions, as is assumed by some authors 

The cause of the malformations remains undecided A review of the 
more recent work on experimental mammalian teratology shows that 
not only genetic but also environmental factors acting on the developing 
embryo must be considered as possible causes 

The chances for an improvement of hearing by operative intervention 
are doubtful, even m cases with an intact inner ear This is due to 
the frequency of bony bridges between the stapes and the medial tympanic 
wall and to other minute deformities which might escape detection 
If an operation is decided on, a radical mastoidectomy with endaural 
approach and removal of the outer ossicles seems the method of choice 
Skin grafts should be put into the cavity and kept m place by a mold 
This will help to prevent postoperative stricture of the newly created 
opening If the hearing is not improved after the operation, the pos- 
sibility of fixation of the stapes should be considered This could be 
Circumvented by fenestration of the ampullated end of the lateral semi- 
circular canal m a second stage operation 
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GLOSSOPHARYNGEAL NEURALGIA 

Tic Douloureux of the Ninth Cranmt Nerve 


PETER N PASTORE, MD 

AND 

JOHN M MEREDITH, MD 

RICHMOND, VA 

T oday, glossopharyngeal neuralgia is recognized as a major type 
of paroxysmal pain involving the distribution of the ninth cranial 
nerve This has not always been so For many years it was mis- 
taken for trigeminal neuralgia, although the pain was not relieved 
by a partial or complete division of the posterior root of the gasserian 
ganglion 

The course of the glossopharyngeal nerve was described by Galen ^ 
and the nerve separated as a distinct entity by Fallopius, but the actual 
functions were unknown until recent years In 1910, Weisenburg^ 
described the symptoms of glossopharyngeal neuralgia due, in his case, 
to a tumor in the cerebellopontile angle pressing on the ninth nerve 
as shown at autopsy Sicard and Robineau ® m 1920 described true 
glossopharyngeal neuralgia but were not certain of its purely ninth 
nerve origin Doyle ^ and Adson,® of the Mayo Clinic, were the first 
to report cases * and to operate ® in such cases in this country Adson 
first tried the extracranial approach, but from his studies in the cadaver 
he advocated the intracranial approach for permanent cure Love ® 

From the Departments of Otolaryngology and of Neurological Surgery, 
Medical College of Virginia 

Read at the meeting of the Virginia Society of Ophthalmology and Otolaryn- 
gology, Winchester, Va , May 8, 1948 

1 Peet, M M Glossopharyngeal Neuralgia, Ann Surg 101 256-268 (Jan ) 
1935 

2 Weisenburg, T H Cerebello-Pontile Tumor Diagnosed for Six Years as 
Tic Douloureux The Symptoms of Irritation of the Ninth and Twelfth Cranial 
Nerves, J A M A 51 1600-1604 (May 14) 1910 
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credited Adson (1925) and Peet^ gave Dandy (1927) credit for the 
first successful intracranial section of the ninth nerve for true glosso- 
pharyngeal neuralgia The excellent monographs by Doyle, Adson, 
Dandy and Peet are comprehensive ^ 

Glossopharyngeal neuralgia (although far less common than fifth 
nerve tic) dififers from trigeminal neuralgia in only one important 
point, the distribution of the pain In some instances neuralgia of both 
the ninth and the fifth cranial nerve may exist simultaneously Peet, 
in a series of 14 patients, noted that 5 of them had trigeminal as well 
as glossopharyngeal neuralgia 

SYMPTOMATOLOGY 

In general, the symptomatology of glossopharyngeal neuralgia is 
uniform This is not difficult to understand, inasmuch as the sensory 
distribution of the glossopharyngeal nerve has been shown ® to be the 
posterior third of the tongue, the lateral and posterior walls of the 
pharynx from the lower nasopharyrix to the epiglottis, the tonsil, the 
anterior and posterior pillars, the orifice of the eustachian tube, 
the tympanic membrane (Jacobson’s nerve) and a portion of the soft 
palate and uvula Taste fibers supply the posterior third of the 
tongue The trigger point is always in the distribution of the ninth 
nerve 

Severe paroxysmal pain is the outstanding feature of glossopharyn- 
geal (tic) neuralgia Talking, swallowing (especially cold liquids and 
ice cream), yawning, coughing, laughing or sneezing may precipitate 
the characteristic attack of sharp knifelike agonizing pain which usually 
lasts only a few seconds In some instances the flashes of pain occur 
in succession for as long as two minutes Intermission may vary from 
a few minutes to several hours or days Remissions of weeks and 
months are common A period of complete freedom from pain may 
exist for two or three years or longer 

I 

DIAGNOSIS 

The diagnosis of true glossopharyngeal neuralgia usually offers little 
difficulty First, the complete history is obtained In all the patients 
observed by us, attacks of pain occurred while the history was being 
obtained, thus presenting an opportunity for “on the scene” observa- 
tion of the person’s distress and behavior Of the patients reported 
on here, all had unilateral distribution of the pain and, with but 
1 exception, were very specific about the pain trigger zone 

7 Dandy, W E Glossopharyngeal Neuralgia (Tic Douloureux), Arch 
Surg 15 198-214 (Aug) 1927 

8 Doi le * A.dson Love « Dandj ' 
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Once the history is obtained, a thorough physical examination is 
made At the time of the initial examination, use of nasal or pharyn- 
geal anesthetic solutions is avoided if possible When no obvious local 
etiologic factor related to the eai , nose, thi oat or neck can be found, the 
patient is asked to keep a written record of attacks of pain for twenty- 
four hours, noting duration and degree of pain, variations of distribu- 
tion, if any, and interval of time between attacks of pain Thereafter, 
cotton pledgets soaked in a 10 per cent solution of cocaine or 2 per 
cent solution of tetracaine hydrochloride U S P (pontocaine hydro- 
chloride®) and squeezed almost dry are applied directly to the region 
of the painful trigger zone as indicated by the patient This procedure 
generally alters the pain within two or three minutes Again the 
patient is requested to keep a written record of the attacks of pain for 
twenty-four hours This permits a definite comparison and evaluation 
of the effect of anesthesia on the attacks of pain Once the trigger 
zone IS anesthetized, the paroxysms of pain are reduced in severity 
and in number for two to twelve hours or longer Whenever any 
doubt exists about the diagnosis, this procedure may be repeated as 
often as necessary until a definite conclusion is reached 

DIFFERENTIAL DIAGNOSIS 

In certain instances considerable study may be required for an 
exact diagnosis In 1 of our patients the impression of the referring 
physician and the roentgenologist was that of a tumor of the upper 
portion of the esophagus because of apparent obstruction on swallow- 
ing (dysphagia) Barium sulfate could not be swallowed, leading the 
roentgenologist to believe that there was an obstiuctive lesion m the 
upper end of the esophagus It was not until after esophagoscopy 
revealed the absence of an obstructing lesion that section of the left 
glossopharyngeal nerve was done The patient could not swallow, not 
because of obstruction but because of severe pain in the throat 

There are several other lesions resembling tic which must be dif- 
ferentiated from glossopharyngeal nerve tic 1 Tic douloureux of 
the third division of the fifth nerve 2 Superior laryngeal nerve tic 
(vagus), as reported by Love® and co-workers,® causing external 
(lateral) throat pain 3 Tic douloureux of the nerve of Wrisberg 
(nervus intermedins), or geniculate ganglion neuralgia, successfully 
operated on by Taylor in 1910 and by Furlow in 1941 Fur low 

9 Smith, L A , Moersch, H J , and Love, J G Superior Laryngeal Neu- 
ralgia, Proc Staff Meet , Mayo Clin 16 164-167 (March 12) 1941 

10 Cited by Hunt, J R Geniculate Neuralgia (Neuralgia of the Nervus 
Faciahs), Arch Neurol & Psychiat 37 253-285 (Feb) 1937 

11 Furlow, L T Tic Douloureux of the Nervus Intermedius, JAMA 
119*255-259 (May 16) 1942 
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was the first deliberately to divide the nervus intermedius only for tic 
of that nerve due to pain confined to the ear (sensory root of the 
seventh nerve) If the trigger point of the pain is in the tragus of 
the external ear, this type of tic is the most likely diagnosis 4 Neu- 
ralgia of the sphenopalatine ganglion (Sluder’s) 5 Laryngeal crisis 
of tabes dorsalis 6 The syndrome of lateral granular pharyngitis 
There are two types of ninth nerve tic (o) that confined to the 
ear alone (rare without pain in the throat [Jacobson’s nerve neu- 
ralgia]), due to the involvement of the tympanic membrane (not the 
external ear) by Jacobson’s nerve (a branch of the ninth) rather than 
involvement of the entire ninth nerve, (&) the common type, in which 
the pain m the throat predominates and appears first and in which 
the pain deep in the ear develops secondarily or radiates from the 
throat Both of these types of ninth nerve tic are completely relieved 
by section of the ninth nerve alone, but when there is pain in the ear 
as well as in the throat it is probably better always to divide also the 
anterior two filaments of the tenth nerve (vagus) in every operation 
for ninth nerve tic 

If one IS in doubt, because of predominant pain in the external ear 
or tympanic membrane, as to whether the pain is due to involvement 
of the ninth nerve (Jacobson’s nerve) or to tic of the nerve of 
Wnsberg, operation under local anesthesia is advisable, so that the 
pain can be demonstrated by touching each nerve in turn with a forceps 
and dividing the appropriate one Third division trigeminal nen'-e 
pain can be identified or eliminated by injection of alcohol, although 
it must be remembered that glossopharyngeal and third division 
(trigeminal) tic pain may occur simultaneously on the same side, as 
reported by Peet and Echols 


TREATMENT 

There is no satisfactory medical treatment for glossopharyngeal 
neuralgia Hoover and Poppen found inhalation of trichloroethylene 
helpful for relieving the pain for two or three hours in 2 patients 
The application of local anesthetic agents, caustics and cautery treat- 
ments to the trigger zone may alter the attacks of pain temporarily 
but cannot be said to be curative Intracranial section of the glosso- 
pharyngeal nerve offers the most satisfactory procedure for complete 
and permanent relief of the pain and is the only positive method of 
preventing recurrence 

12 Bancroft, F W , and Pilcher, C Surgical Treatment of the Nervous 
S\stem, Philadelphia, J B Lippmcott Company, 1946, p 283 

13 Hoover, W B , and Poppen, J L Glossopharyngeal Neuralgia, J A 
M \ 107 1015-1017 (Sept 26) 1936 
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In selected cases the operation can be performed with local infil- 
tration anesthesia, but intratracheal administration of ether with tn- 
bromoethanol solution U S P (avertm®) is preferred The operative 
approach is identical to that used for division of the eighth nerve 
in Meniere’s disease, i e , a hemicerebellar exposure on the side of the 
patient’s pain 

The dura is incised and the cisterna magna evacuated, followed by emptying 
of the cisterna lateralis The auditory (eighth) nerve is usually identified first, 
but this IS not essential The ninth, tenth and eleventh nerves he close toegther, 
about 1 cm caudad to the eighth The ninth is usually identified easily but 
occasionally with difficulty, as it may be rather closely approximated to the 
branches of the vagus nerve, furthermore, the ninth may be bifid When identi- 
fied, the ninth nerve is lifted on a nerve hook and divided with scissors, scalpel 
or the electrosurgical current The anterior two rootlets of the vagus are also 
severed if the patient has a history of flashing pam in the eustachian tube and 
ear as well as in the throat Following section of the ninth nerve, which is ordi- 
narily the simplest of all posterior fossa operations performed by the neurosurgeon, 
there may be a slight transient dysphagia or dysarthria for three or four days 
if vagal rootlets have been divided 

Because the nerve has been sectioned central to its sensory ganglion 
(petrous), there can be no regeneration, just as in tic douloureux of 
the fifth nerve, in which operation the sensory root is divided between 
the gasserian ganglion and the pons The mucous membrane supplied 
by the ninth nerve remains permanently anesthetic, and the gag 
reflex on that side is lost Subjectively, the patient is rarely, if ever, 
aware of this postoperatively This is in contrast to the typical con- 
sciousness of facial anesthesia following operation for fifth (trigeminal) 
nerve tic No motor weakness can be demonstrated There are no 
residual subjective symptoms of any kind, wuth the result that, prac- 
tically speaking, there is no penalty to the operation, as there so often 
IS following other operations on the cranial nerve The loss of taste sense 
on the posterior third of one side of the tongue is not noticed by the 
patient Results are usually very satisfactory 

Dandy stated that in 2 of his early cases of glossopharyngeal tic 
the pain was diminished but not completely eliminated by cutting the 
ninth nerve only The wound was reopened and the anterior filaments 
of the tenth nerve divided (one eighth to one sixth of the fibers of 
the tenth nerve), after which the pain was permanently abolished At 
times both fibers (if the nerve is bifid) of the ninth nerve are incor- 
porated with the tenth Dandy in his last cases always divided the 
upper part (one sixth to one eighth) of the tenth nerve, no symptoms 
followed Its inclusion in the section 

14 Dandy, W E Surgery of the Brain, in Lewis, D Practice of Surgery, 

agerstown, Md , W F Prior Company, 1945, vol 12, p 188 
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SUMMARY AND CONCLUSION 

Glossopharyngeal neuralgia, or tic douloureux involving the glosso- 
pharyngeal nerve, has become a well established entity in the last 
twenty-five years As a clinical S3mdrome it rightfully falls in the field 
of otolaryngology However, since successful or specific operative treat- 
ment IS the task of the neurosurgeon, most of the literature regarding 
this subject has appeared in medical literature other than that dealing 
with otolaryngolog}^ 

Summary of Data on Eight Patients with Glossophai yngeal (Tic) Neuralgia 
Treated Suigtcally at the Medical College of Virginia from 1943 to 1948*' 



Age, 


Duration 

of 

Symp 

toms, 

Distribution 



Sex 

Yr 

Side 

Yr 

of Pam 

Tngger Zone 

Nerve Sectioned 

M 

30 

L 

6 

Throat, ear 

Tonsil fossa, 
lateral part 
of pharynx 

Glossopharyngeal, 
vagus fibers 

M 

77 

R 

3 

Base of tongue, 
loner jaw, ear 

Tonsil fossa, 
rim of palate 

Glossopharyngeal 

F 

63 

L 

4 

Hypopharynx 

Hypopharynx 

Glossopharyngeal 

M 

39 

R 

3 

Lower lateral 
part of 
pharynx, ear 

Tonsil fossa, 
hjpopharynx 

Glossopharyngeal, 
vagus fibers 

F 

67 

L 

1 

Posterior part of 
pharjDx, rim of 
palate, ear 

Tonsil fossa, 
palate, hypo 
pharynx 

Glossopharyngeal, 
vagus fibers 

M 

53 

L 

6 

Lateral part of 
pharynx, ear 

Lateral pUaryn 
geal hand 

Glossopharyngeal 

M 

59 

L 

3 

Ears, submaxil- 
lary triangles 

Hypopharynx 

Glossopharyngeal 

M 

60 

R 

'/a 

Tonsil fossa, 
lateral part 
of pharynx 

Tonsil fossa, 
lateral part 
of pharynx 

Glossopharyngeal 


* All patients Tvere completely relieved, and no recurrence of symptoms was noted 

This report deals briefly with the cases of 8 Caucasian patients with 
glossopharyngeal neuralgia who were examined and treated by us 
within a period of five years All recovered and were completely 
relieved by intracranial section of the ninth nerve and have had no 
recurrence of symptoms There were 6 men and 2 women, the young- 
est 30 and the oldest 77 years of age All had unilateral distribution 
of the pain, 5 having it on the left and 3 on the right 

In 3 patients with associated ear pain a few of the vagal fibers were 
also cut 

Glossopharyngeal (tic) neuralgia is a disabling disease which can 
be treated successfully by intracranial section of the glossopharyngeal 
nerve with no residual subjective symptoms 



INTRANASAL SURGERY OF THE MAXILLARY SINUS 


HENRY M GOODYEAR, MD 
CINCINNATI 

I 

T he maxillary smuses are the most important of all the nasal 
sinuses They are frequently infected, even in children, and with 
ever}'- infection of these smuses there is always some extension of the 
infection to the ethmoid cells and often to the frontal sinus 

Thirty years ago it was commonly taught that the antrum was fre- 
quently infected by a downward flow of secretion from infected ethmoid 
cells or the frontal sinus, the antrum serving as a large cistern, catching 
the secretions from the smuses above It is now known that the reverse 
extension of infection is more apt to occur If iodized oil is placed m 
the antrum and the patient’s head is then lowered for even the matter of 
minutes, roentgenograms will show that the oil has migrated to the 
frontal sinus and ethmoid region ^ This clearly indicates what may 
happen when a patient with an acutely infected antrum lies down The 
infection must extend rapidly toward the ethmoid and frontal sinuses 
Often the patient with an acutely infected antrum complains so bitterly of 
pain over the frontal sinus that the antrum may be overlooked, even 
though It is the primary source of infection 

Proetz,^ Hilding ^ and Tremble ■* have admirably demonstrated the 
action of the cilia m the antrum about the mouth of the ostium in 
emptying and directing the flow of secretion away from this cavity 
Thus, there is a strong argument for maintaining the antrum wall with 
Its cilia in the region of the middle meatus It particularly lends force 
to the condemnation of antrotomies done by way of the middle meatus 
An infected maxillary sinus is most frequently the cause of acute 
bronchial coughs which persist after what the patient thinks is a common 

From the department of otolaryngology, University of Cincinnati College of 
Medicine 

Presented as a candidate’s thesis to the American Laryngological, Rhinologi- 
cal and Otological Society, 1949 

1 Goodyear, H M Use of Iodized Oil in Diagnosis of Nasal Sinus Con- 
dihons Further Observations, J A M A 95 1002 (Oct 4) 1930 

2 Proetz, A W Essays on the Applied Physiology of the Nose, St Louis, 
Annals Pub Co, 1941 

3 Hilding, A C The Physiology of Drainage on Nasal Mucus III Experi- 
mental Work on the Accessory Sinuses, Am J Physiol 100 664 (May) 1932 
4 Tremble, G E Clinical Observations on the Movement of Nasal Cilia 
An Experimental Study, Laryngoscope 58 206 (March) 1948 
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head cold It frequently is the source of a persistent afternoon or morn- 
ing elevation of temperature m a child I have a patient who spent two 
^ears m a tuberculosis sanatorium for a constant cough Tubercle 
Ijdcilh were not found The nose was clean, with a good breathing space 
There was no history that roentgenograms of the nasal sinuses had been 
taken After two years this young woman left the sanatorium of her 
own volition Roentgenograms with iodized oil showed an irregular 
filling defect in one antrum with some mild clouding of the ethmoid 
cells on that side A large opening was made under the inferior turbi- 
nate body, and six weeks later the patient stated that the cough had 
practically disappeared After eight years there has been no recurrence 

INDICATION FOR SURGICAL INTERVENTION 

If It has been determined that an infection of a maxillary sinus is 
chronic, surgical treatment is indicated Often the determination of a 
protracted low grade infection is greatly facilitated by the use of iodized 
oil as a contrast medium This is particularly true m the presence of 
corneal ulcers, infections of the uvular tract, persistent bronchial coughs 
without pulmonary changes, frequent or persistent colds in children as 
well as adults, mental depression and even behavior problems in 
children ® 

Chronic infection of the maxillary sinus m the presence of allergv 
adds to the difficulty of decision but does not contraindicate surgical 
intervention 

CONSIDERATION IN THE CALDWELL-LUC OPERATION 

If one determines to open and completely remove a thick infected 
cystic, hyperplastic membrane from the antrum, one must do it knowing 
that nature is not going to reproduce a new and normal membrane 
Frequently, repair is by a thick, fibrous membrane sparsely covered with 
ciha, and unless the opening under the inferior turbinate body is large 
and remains patent further trouble is usually imminent When only a 
large opening under the inferior turbinate body (antrostomy) has been 
done, a new membrane will also regenerate which may more nearly 
resemble the membrane of a normal antrum than that developed after 
a Caldwell-Luc operation and complete removal of the antrum membrane 

When an antrum cavity, which has a normal surface area of some 
35 to 50 sq cm , is completely denuded at one time one is asking a great 
deal of nature completely to cover this area with normal tissue Should 
there be such a denudation of skin in one area, one would surely con- 
sider grafting with skin 

S Goodjear, H M Nasal Sinuses Practical Considerations of General 
Interest T Med 13 528 (Dec ) 1932 
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In few cases it is necessary that the maxillary sinus be completely 
denuded The success of a radical Caldwell-Luc operation depends not 
wholly on the complete removal of the membrane but more, as to the final 
result, on the size, shape and position of the opening under the inferior 
turbinate body and the care given the patient after operation If a 
proper opening is made under the inferior turbinate body, a diseased 
membrane, which may completely fill the antrum, either recovers or a 
new membrane regenerates, as has been clearly demonstrated in cases 
completely filled with hyperplastic membrane recovering following 
antrostomy with removal of as little of the hyperplastic membrane as 
possible ® It IS the opening under the inferior turbinate that is important, 
not the opening in the canine fossa, nor the complete removal of the 
antrum membrane 

WHY DO ANTROTOMIES FAIL^ 

In 1943 a report was made of 100 cases from the New York Eye and 
Ear Hospital ^ in which operation was done for maxillary sinus infection 
in 50 per cent the Caldwell-Luc operation and in 50 per cent intranasal 
antrotomy The greatest number of failures followed antrostomy The 
authors stated. 

In a large number of cases we found the antrostomy opening quite small and 
located superiorly, just beneath the attachment of the inferior turbinate, usually 
quite well posteriorly, and in such a position the aperture certainly does not permit 
drainage or ventilation Its purpose has then been defeated We do not know the 
cause of our failures 

It IS quite clear that the antrotomies were improperly performed, 
and very little or no relief would have possibly occurred in the 
chronically infected antrum In order to succeed, there must be a very 
large permanent opening under the inferior turbinate for years (usuall} 
for life) after operation Especially must the posterior portion of the 
opening be wide and well rounded 

The authors of this quotation are not to be criticized They were 
following a procedure commonly taught m doing an antrotomy 

An antrotomy operation requires specific instruments and precise 
procedure throughout Otherwise, it cannot succeed One of the argu- 
ments for the Caldwell-Luc operation is that it gives a good exposure 
and a direct route of attack on the ethmoid cells This is true, but in 
the performance of the operation the pars membranacea with its cilia 
IS destroyed and the normal ostium of the antrum obliterated 

6 Goodyear, H M Chrome Antrum Infection Treatment by Intranasal 
Antrum Operation and Packing, Clinical and Experimental Results, Arch Oto- 
laryng 20 542 (Oct) 1934 

7 Stahl, R H , Voorhees, D R, and Davol, R T A Survey of Antral 
Surgerv Review of One Hundred Cases, Laryngoscope 53 186 (March) 1943 
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Again I wish to emphasize the importance of saving the membrane 
and middle meatal wall of the antrum It is in this area that there is 
the greatest action of the cilia which prevent secretions coming from the 
region of the frontal sinus or the ethmoid cells from entering into the 
antrum 

If an infraorbital ethmoid cell is present, it usually appears on 
roentgenograms as a partition in the upper medial angle of the antrum 
This compartment can be reached successfully through the antrotomy by 
means of a Pratt curet (fig 1) If the floor of this cell is removed it 
has had the best of treatment It is argued that an opening under the 
inferior turbinate is always above the floor of the antrum which, however, 
does not seem too bad as to the end result A small ridge in the lower 



Fig 1 — Use of the Pratt curet for approaching the naso-orbital angle of the 
maxillary sinus 

border of the opening helps to keep secretions which are passing back- 
ward on the floor of the nose from entering the antrum 

HISTORY 

Credit for first advocating approach to the maxillary antrum through 
the inferior meatus goes to J Mikulicz,® who described his antrotomy in 
1886 and voiced his disapproval of Zuckerkandl’s ® approach through 
the middle meatus 

8 Mikulicz, H Zur operativen Behandlung des Empyems der Highmors- 
hohle, Arch f khn Chir 34 626, 1886-1887 

9 Zuckerkandl, E Normale und pathologische Anatomic der Nasenhohle 
und ihrer pneumatischen Anhange, Vienna, W Braumuller, 1893 
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Mikulicz’ method is of historical importance, but to Lathrop,^® of 
Boston, goes the credit for describing in the year 1897 a routine method 
of enlarging the Mikulicz opening Unfortunately, in his technic 
Lathrop sacrificed a portion of the inferior turbinate body 

STEPS IN IHE OPERATION 

Anesthesia — A local anesthetic plus V/i grains (01 Gm ) of pentobarbital 
sodium given orally thirty to forty minutes before operation, preceded by a sub- 
cutaneous injection of 1/6 gram (10 mg) of morphine, combined with 1/150 gram 
(0 4 mg ) of scopolamine given one to one and a half hours before operation is 
sufficient 



Fig 2 — Line impressed on the cheek as aid m locating the infraorbital 
foramen 

A 10 per cent solution of cocaine is applied m the nose to the region of the 
sphenopalatine ganglion and to the inferior^ and the middle meatus 

The local injection of 1 per cent procaine hydrochloride into the infraorbital 
foramen is carefully done m the following manner After the cheek has been 
painted with a solution of tincture of merthiolate,® the locating of the foramen is 
facilitated by pressing a wire applicator firmly against the cheek from the naso- 
labial fold to the outer canthus of the eye The injection is then made at the 
junction of this line (fig 2), impressed upon the cheek, and an imaginary line 
in the sagittal plane just medial to the angle of the mouth Gentle palpation with 
the fingers may also help to locate the foramen 

10 Lathrop, H A Empyema of the Antrum of Highmore A New Opera- 
tion for the Cure of Obstinate Case, Boston M & S T 136 455 (Afay) 1897 
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An ordinary hypodermic needle (5^ inch [1 6 cm ]) is inserted into the foramen 
firmly to the hub, as advocated by Hill.^i and 1 cc of the solution is injected 
slowly 

Infiltration about the foramen will often give very good anesthesia after fifteen 
to thirty minutes, but injection directly into the foramen is much preferred 

A few drops of procaine hydrochloride is now injected into the anterior area 
of the nasal septum on the side of operation to prevent unnecessary shock or dis- 
comfort of instruments being passed by this area A small amount of procaine is 
also injected into the anterior lateral floor of the nose and the anterior attachment 
of the inferior turbinate body 

The patient is permitted to rest for fifteen minutes between the local injection 
and the operation 

Position of Patient — The sitting position (straight upright) is advantageous 
and the head, with the chin slightly lowered, should be held firmly by an assistant 




The stool of the operator should be somewhat higher than the usual working 
position Many antrotomies are only, partially successful because at operation 
the chin was not maintained m a lowered position and the operator was not sitting 
high enough to permit the proper application of the cutting forceps These are 
important details for the steps which are to follow 

Elevation of Inferior Turbinate Body — ^The inferior turbinate body is elevated 
by means of the curet end of a Dunning (Carter) submucotis elevator placed 
firmly against the lower edge of the turbinate Should undue injury occur to 
the inferior border, annoying synechias may result If synechias should occur 
after operation, they should be cut and the turbinate again elevated for a period 

11 Hill, F T Local Anesthesia for Surgical Treatment of the Sinuses, 
Arch Otolarsmg 127 197 (Feb ) 1938 
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of Uvo weeks , when healing has occurred, the turbinate may again be lowered to 
its normal position 

Perforation — Perforation is made with a Bishop perforator and withdrawn 
with a slight rotation forward, producing sufficient opening for the next step in 
the operation 

Opening Anteriorly — A Wagner tip on a universal handle is used to cut ante- 
riorly upward and downward to round the anterior portion of the opening If 



Fig 

4 — A, nose pushed well laterally and downward biting sphenoid forceps 
in proper position for cutting posteriorly and downward B, position of hand and 
instrument with nose pushed firmly toward the opposite side in rounding the 
opening superiorly 


the bone is unduly hard, a downward biting sphenoid forceps (Hajek-Kofler) may 
0 used to increase the anterior opening 

Opening Posteriorly — Here is \\here most failures in antrotomies occur Of 
all the instruments particularly designed for this detail of the operation, none have 
been adequate 
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To determine the effect of various instruments for this procedure I used frozen 
heads, which were sawed m the sagittal plane in such a manner that the medial 
wall of the maxillary sinus was preserved and visible The various instruments 
were then inserted through the nose and their action observed on the exposed wall 
of the sinus 

The most satisfactory opening was obtained by the use of a Hajek-Kofler 
heavy downward and through cutting sphenoid forceps (fig 3) The tip of this 
instrument placed on a Universal handle proved unsatisfactory, as did also instru- 
ments with a weak or bending shank Considerable pressure must be applied pos- 
teriorly, cutting as far posteriorly as possible and then downward (fig AA) and 
upward (Fig AB), to round out the posterior portion of the opening The suc- 
cess of an antrotomy depends largely upon the precision and thoroughness exer- 
cised in making this portion of the opening 



Fig 5 — Application of Pratt curet to floor of antrum 


Injury to the descending palatine artery has not occurred experimentally or 
in practice, as the blunt rounded end of the sphenoid forceps protects this vessel 
Experimentally a Gruenwald type of forceps will injure this vessel, and in all cases 
in which severe postoperative bleeding occurred I had used a Gruenwald forceps 
in extending the antrotomy posteriorly 

Should bleeding occur, packing the antrum and the antrotomy opening is effec- 
ts e In onlj 1 of my cases was it necessary to open through the canine fossa to 
control the bleeding 

Opentng Infenorly— The sphenoid forceps used in the fourth step of the 
operation just described mac be used to remove the bone toward the floor of the 
nose, but this edge of the opening can best be finished with the Yankauer down- 
ward biting antrum forceps 


12 This forceps is produced by the Storz Instrument Companv, St Louis 
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The five steps in performing an antrotomy are now completed 
(1) elevation of the inferior turbinate body, (2) perforation, (3) 
anterior cutting, (4) posterior cutting, and (5) inferior cutting Each 
step IS distinct and requires a different instrument, except that the 
sphenoid forceps may be extended, after making the posterior opening, 
over the lower edge of the antrotomy before finishing with the Yankauer 
tip on a universal handle 

Dealing with the Anhum Cavity — A Pratt curet (fig 3) is passed to the 
various angles and especially to the nasoantral angle (fig 1) where occasionally it 
will be necessary to remove the floor of an infraorbital ethmoid cell which may 
form a partition m this section of the antrum Care is exercised not to destroj 
the pars membranacea as the middle meatus should remain intact 

Gentle curettage of the floor of the antrum (fig 5) may help to stimulate more 
rapid regeneration of a diseased membrane, but no attempt is made to denude the 
antrum cavity completely 

Packing — Firmly packing the entire maxillary cavity with a continuous strip 
of inch (1 cm) iodoform gauze controls bleeding that might occur immediately 



Fig 6 — Applicator with split end for grasping gauze packing 


after operation, and the pressure on a diseased cystic membrane seems to have 
a beneficial effect on the regeneration and healing of a diseased membrane Robi- 
son is jjas also come to this conclusion For this reason it is well if the packing 
remains for four to seven days, or longer if the patient is comfortable Packing is 
best accomplished with a straight bayonet forceps 

AFTER-CARE 

Removal of Packing — I have seen surgeons struggle in an attempt to grasp the 
packing for removal with such instruments as a bayonet or nasal forceps Often 
the nose is swollen and tender and the patient is apprehensive Much discomfort 
niay be avoided in this procedure by the use of a split end applicator (fig 6) rotated 
m the gauze packing after an application of a 10 per cent solution of cocaine This 
•astrument will also be found helpful in destroying a small polypus in the olfactory 
area or in removing cotton lost m the mouth of the sphenoid sinus 

After removal of the packing the patient is seen within a week or ten days, at 
which time a 5 per cent solution of cocaine is applied to the antrum cavity and the 
walls firmly palpated with a wire applicator carrying 2 to 5 per cent solution of 
silver nitrate on cotton Should any cysts be present they usually rupture, as indi- 
cated by a straw-colored fluid 

13 Robison, J M Application of Local Pressure to the Mucosa of the Maxil- 
lary Sinus, Tr Am Acad Ophth 51 461 (May-June) 1947 
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The applicator is also firmly pressed anteriorly and posteriorly in the antrotomy 
opening to discourage formation of adhesions 

The patient should be seen at intervals until the antrum wall is smooth and 
secretion is not obtained on applying a dry cotton applicator to the floor 

SUMMARY 

An attempt has been made to show why many antrotomies fail and to 
stress m detail precisely each step required in a successful operation 
It IS not an operation to be considered lightly 

Most important, I have introduced not a new but a different instru- 
ment, a heavy (Hajek-Kofler) downward biting sphenoid forceps for 
making the most important — the posterior — part of the antrotomy open- 
ing I have stressed the point of having this instrument on a permanent 
handle with a very stiff shank and of cutting the opening as far pos- 
teriorly as possible 

The importance of iodoform packing is emphasized not only for 
hemostasis but for the beneficial effect of pressure against a diseased 
hyperplastic membrane, stimulating more rapid regeneration of a new 
or healthy membrane 

The importance of retaining the pars membrana intact is distinctly 
emphasized 

I have described a helpful method of locating the infraorbital foramen 
and of grasping the packing for removal from the maxilliary sinus 



OZENA 

Evaluation of the Surgical Treatment 
MATTHEW S ERSNER, MD 

AND 

MAURICE H ALEXANDER, MD 
PHILADELPHIA 

T?VER SINCE it has been possible to make a diagnosis of atrophic 
rhinitis with ozena, physicians have sought means whereby this 
disease may be combated, or at least a treatment which would allay 
the unpleasant signs and symptoms of the condition These methods 
have been basically hygienic, but, except for creating a state of cleanli- 
ness, they have been unsatisfactory in control of the disease 

Atrophic rhinitis with ozena tends to attack more than one member of 
a family and is more prevalent m females than in males It shows no 
predilection for Russian Jews or for heavy smokers but is prevalent in 
the Near East — in Latins and Orientals Although it is also encountered 
in the Negroes of the United States, it is not seen in the African Negro 
Atrophic rhinitis with ozena is the end result of an inflammatory 
disease of the mucosal parenchyma of the nose and the lining of the 
accessory sinuses and begins in early childhood (fig 1) 

Several postgraduate students from the Near East have informed 
us that atrophic rhinitis with ozena is one of the common diseases of 
their country This may explain why an incense burner is a part of 
the household equipment of the Near East Whether the incense 
combats the odor of the ozena or whether it is a part of the atmosphere 
of the Near East is debatable 

Through the years there have been many attempts at the medical 
and surgical treatment of this condition, either by stimulating the surface 
of the mucous membrane or by narrowing the nasal chambers 

Cauterization of the mucous membrane by use of chemical agents, such 
as silver nitrate, 5 to 20 per cent, or trichloroacetic acid, 1 2,000, has 
been tried Cotton pledgets of McBride’s solution,’^ iodides, potassium 
iodide and various other drugs were also used in attempts to cure this 

From the Departments of Otorhinology and Rhmoplastic Surgery of Temple 
University and Jewish Hospitals 

1 McBride’s solution has the following formula iodine, 0 5 part , potassium 
iodide, 1 6 parts , glycerin, 30 parts 
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malady, with little or no effect Thyroid, ^ vitamins,® estrogens ^ and 
vaccines have had their trial and have been no more successful than 
efforts to determine the etiology of the disease It seems that the blood 
supply of the atrophied mucous membrane is insufficient to produce 
granulation faster than the denuding effects of the crusting 

As far back as 1919 one of us (M S E y published an article on 
vaccine therapy of ozena 

The bacteriologic characteristics of Brucella foetida ( Coccobacillus 
foetidus ozenae Perez) were compared with those of Escherichia bron- 
chiseptica and Klebsiella pneumoniae The Br bronchiseptica was 
studied by Perry, McGowan, Torrey and Rahe and was identified by 
them as being the specific cause of canine distemper and as being morpho- 
logically almost identical with, and in many instances biologically similar 
to, the Perez organism Burckhardt and Oppikofer placed the organism 
tentatively among the Aerobacter aerogenes group ® Horn placed it 
with the colon-typhoid bacilli 



Fig 1 — Schematic cross section of the intranasal chamber A, normal mucous 
membrane, B, hypertrophic mucous membrane, C atrophic mucous membrane, 
with increased space 

Attempts have been made to inject paraffin in a semisolid state by 
stages under the mucous membrane or the mucopenchondrium of the 
septum and into the structures of the lateral nasal wall It was then 

la (o) Naftzger, J B Atrophic Rhinitis Ozena, Ann West Med & Surg 
1 18 (Itlarch) 1947 (b) Lederer, F Diseases of the Ear, Nose and Throat, 

Philadelphia, F A Davis Company, 1938 

2 Cullom, M M Ozena, JAMA 117 987 (Sept 20) 1941 

3 Cody, C C Vitamin Therapy m Otolaryngology, Arch Otolaryng 

41 208 (March) 1945 

4 Fitzhugh, W M , Jr Atrophic Rhinitis and Ozena, Arch Otolaryng 

42 404 (Nov -Dec) 1945 

5 Ersner, M S Ozena Vaccinotherapy, Results of Serologic, Antigenic 
and Food Anaphylactic, Laryngoscope 29 22 (Jan) 1919 

6 Ersner, s Thornell, W C Ozena Bacteriologic and Pathologic Studies, 
Proc Staff Meet, Mayo Qin 21 90 (Feb 20) 1946 
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suggested that layers of ivory be inserted in an attempt to narrow the 
nasal passage The foreign body reactions set up by this method some- 
times produced, if they remained in situ at all, a condition as difficult 
to manage as the atrophic rhinitis Beck took splinters of bone from the 
patient’s ribs and inserted these, a few at a time, under the muco- 
perichondrium, the procedure depending on how rapidly the grafts took 
This method seemed more logical in view of the improved circulation to 
the area if the bone graft should take This procedure had the advan- 
tage that, in addition to narrowing of the air passage, the mucous mem- 
brane itself retained the power of regeneration Eisenstodt suggested 
implantation of cartilage into the nasal septum beneath the mucopen- 
chondrium bilaterally m an effort to narrow the air passage He actually 
advocated narrowing the nares to cut down air flow 

More recently. Proud ® advocated insertion of acrylic transplants 
submucously between the mucous membrane and the nasal septum to 
narrow the nasal fossae 

Lautenschlager ® advocated the operation in which a buccogmgival 
incision was made and the lateral nasal wall was separated along the floor 
of the nose, starting at the piriform sinus The wall was then infracted 
to bring the turbinate bodies closer to the septum The fragments of 
bone in the antrum were debrided, with the thought that the initial con- 
dition stemmed from chronic sinusitis The lateral nasal walls were kept 
m contact with the septum until the bone healed 

Wittmaack^® modified the Lautenschlager operation by transplant- 
ing a buccal fold of mucous membrane, with the opening of the parotid 
duct, into the maxillary sinuses, thus, the parotid saliva constantly 
flowed over the walls of the sinus and entered the mouth through a 
permanent fistula in the buccogmgival fold 

Halle further modified this operation into what he called the 
Halle-Lautenschlager method As an exponent of the intranasal technic, 
he made no buccogmgival incision, nor did he include a flap of the buccal 
mucous membrane or the parotid duct in the operation His technic 
consisted in a chisel cut along the entire floor of the lateral nasal wall, 
which sets the nasal wall free from its attachments except at the superior 
border The septum and turbinate bodies were then scarified, and the 

7 Eisenstodt, L W Surgical Treatment of Atrophic Rhinitis, Arch 
Otolaryng 40 45 (Dec) 1944 

8 Proud, G O Acrylic Resin Implant for Atrophic Rhinitis (Preliminary 
Report), Laryngoscope 57 256 (April) 1947 

9 Lautenschlager, A Operative Behandlung atrophischer Zustande des 
Raseninnern, Arch Laryng u Rhin 31 103, 1918 

10 Kirschner, M , Lautenschlager, A, and Kleinschmidt, J Operative 
urgery, translated by I S Ravdm and G M Coates, Philadelphia J B Lip- 
Pmcott Company, 1937, vol 3 
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entire lateral nasal wall was infracted to bring the scarified surfaces 
together, they were kept in contact by packing the antrum with gauze 
until synechias were formed between the turbinate bodies and the septum 
Hinsberg reported a further modification in which light magnesium 
plates are fastened to the sinal surface of the lateral nasal wall and, with 
fine magnesium wire, are held in place through the wall, the inferior turbi- 
nate body, the septum, the inferior turbinate body on the opposite side, 
the opposite lateral nasal wall and the second plate These are then tied 
in order that pressure may be exerted toward the midline without the 
antrums having to be packed The magnesium is resorbed or removed 
when the lateral nasal wall has been fixed toward the median line 
Seifert,^® using only a suture, devised a similar operation without the 
magnesium plates 

During the course of performing several hundred rhinoplastic pro- 
cedures in which the nose was narrowed with or without cancellous 
bone transplants on the dorsum, we noted that the patients with atrophic 
rhinitis and pronounced crusting showed specific improvement after the 
rhinoplasty wound had healed The procedure of completing an osteo- 
tomy during a rhinoplasty had the specific effect of narrowing the air 
passage of the nasal chamber without distortion of its shape or relative 
proportions In addition, when cancellous bone grafts were implanted 
into the dorsum of the nose, these grafts served to make the chamber 
narrower, improved circulation to the area and, at the same time, corrected 
the saddle nose deformity 

In the review of these cases, it was found that virtually all patients 
with atrophic rhinitis alone or atrophic rhinitis with ozena, particularly 
the latter, possessed to some degree a saddle deformity of the nose 
This deformity, which appeared as a hook or hump, was usually a pseudo- 
hump rather than a true hump, because the deformity was caused by 
dissolution or absorption of the triangular and quadrilateral cartilages, 
such as it often seen after faulty submucous resection and contraction 
of the fibroconnective tissue Thus, it would seem that tlie procedure 
should be of distinct benefit to patients with atrophic rhinitis and ozena, 
not only in narrowing the nasal passage sufficiently to produce relief of 
symptoms, but also in restoring the cosmetic effect of any concomitant 
nasal deformity This operation was performed in 12 cases, with definite 
beneficial effect 

To perform this operation, one must be thoroughly acquainted with 
rhinoplastic procedure The operation in itself does not pose any 
problems severer than those of any previously devised surgical procedure 
for ozena 

11 Lederer, footnote la, part b Kirschner and others Hinsberg, V 
Operatne Therapy for Ozena, Monatsschr f Ohrenh 55 1269, 1921 
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In introducing the modified rhmoplastic operation for the treatment 
of ozena, measures are directed primarily toward the restoration of 
physiologic function and, at the same time, the production of a cosmetic 
improvement of the nose In operation for cosmetic repair the hump is 
removed and a cancellous bone graft is inserted , thus, the patient has a 
straight dorsum with the physiologic improvement m the ozena 

TECHNIC 

Our operative technic in the treatment of ozena is performed in one 
stage, providing the disease is not too far advanced 



B 








Fig 2 — A, site of incision at caudal end of upper lateral cartilage, B, position 
of Fomon knife in freeing soft tissue over the dorsum of the nose, C, method of 
separating nasal bones from the perpendicular plate of the septum 


1 The patient is placed in a recumbent position, and the face, nasal vestibules 
and operative area are subjected to a thorough cleansing with soap, water, alcohol 
and ether, followed by a 1 1,000 colorless merthiolate® solution, a colorless 
mercury bichloride solution or a 1 1,000 solution of benzal konium (zephiran®) 
chloride 

2 With regional block anesthesia produced with a 1 per cent procaine solution 
contaming 1 30,000 epinephrine hydrochloride, the anterior palatine, the infra- 
trochlear, the ethmoidal and the infraorbital nerve, with its nasal branches, are 
anesthetized It should be noted that in this operation the nasal mucous mem- 
brane is not anesthetized, so that the sensitivity of this membrane is retained as 
^ safety measure 
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3 With a Bard-Parker knife with a no 11 blade, an incision is made intra- 
nasally, slightly above the caudal border of the upper lateral cartilages within the 
nose (plica nasi) (fig 2 A) The incision is as deeply subcutaneous as possible 
As a precautionary measure, in making this intercartilaginous incision, one should 
be careful not to make more than one incision, otherwise, there will be unneces- 
sary trauma and additional formation of scar tissue 

4 With the double-edged Fomon knife, the incision is carried up over the 
ventral portion of the nose (dorsum nasi), to and barely beyond the distal border 
of the nasal bone (fig 2 B) 

5 The same procedure is repeated on the opposite side of the nose 

6 The periosteum is elevated from the nasal bones along the dorsum, and the 
nasal bones are then separated from the perpendicular plate of the ethmoid bone 
with a chisel and mallet m order to break the spring It must be borne m mind 



Fig 3 — A, incision of piriform sinus for osteotomy , B, elevation of periosteum 
over the frontal process of the maxilla , C saw m situ for osteotomy , D, method of 
narrowing the nose by infraction 

that with surgical procedures the blood circulation of the external and internal 
areas of the nose is greatly impaired Therefore, in separating the nasal bones 
from the septum, m order to break the spring so as to make it possible to narrow 
the nose after osteotomy, one chould be careful not to disturb the periosteum unduly 
o\ er the ventral portion of the nose (dorsum nasi) (fig 2 C) 

7 Another incision is made in the inferior lateral portion of the anterior 
chamber of the nares exactly at the edge of the nasal process of the maxilla in the 
piriform process , the point of the scalpel should impinge on the anterior surface 
of the bone (fig 3^) 

8 With the Joseph type of periosteal elevator, the periosteum of the maxilla 
is elevated along the Gale (nasomalar) groove to the inner canthus of the eye 
on each side, and the bone is sawed partially through (fig 3 B) In 
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doing the osteotomy, one should be careful not to saw too deeply, and to avoid 
piercing the mucosa Otherwise, one is apt to penetrate into the nose and damage 
the intranasal mucous membrane, which is already partially deprived of its 
circulation 

9 In creating the nasomaxillary groove, one should avoid cutting through 
completely, but should cut through sufficiently to create a groove in the frontal 
process of the maxilla so that a complete fracture will result, with complete 
immobilization and narrowing of the nose A complete cut through the bone 
at this point might endanger the circulation of the mucous membrane by injury 
to the membrane, and it is for this reason that the inside of the nose is not 
anesthetized Thus, if the saw were to penetrate at any point, the warning signal 
would be acute pain Every caution should be taken to avoid a greenstick frac- 
ture, as such a fracture would result in incomplete narrowing Both frontal 
processes are then fractured by application of thumb pressure medially (figs 
3C and 3D) A definite snap is heard when the nose is completely fractured 
and narrowed A low osteotomy of the frontal process of the maxilla is performed, 
so that the detached frontal process of the maxilla rests within the nose and close 
to the nasal septum This procedure creates an actual narrowing and prevents 
synechia When the frontal process of the maxilla rests within the nose, there 
IS also less likelihood of any callus formation (fig 4) 




Fig 4 — ^Schematic illustration of diminished space accomplished by osteotomy 
A, nose before operation, B, nasal bones separated and frontal process of the 
maxilla cut, C, new position of the frontal process of the maxilla after osteotomy 


A change in the procedure was undertaken in several cases in which it 
was thought feasible to separate the upper lateral cartilages and to sew them 
over the ventral portion of the nose (dorsum nasi), instead of using the bony 
transplant to fill in the concavity This modification helped also to narrow the 
nose and, at the same time, filled in the concavity 

In cases ^'f mild atrophic rhinitis one may also narrow the ala of the nasal 
vestibule in a one stage operation But, in cases of more advanced atrophic rhinitis 
It IS best to perform a subsequent operation on the ala so as not to disturb the 
circulation too much at one time 

At this later stage, when the ala is narrowed so as further to reduce the 
size of the vestibule the volume and velocity of the air intake are therefore 
changed A wide, roomy nose is not necessarily conducive to the proper volume 
of air intake or to proper distribution of the air Normally, the nose is provided 
With upper and lower lateral cartilages, which act as valves, and the elliptic 
nares act as pressure slits, or chinks, through which the inspired air is forced 
3nd distributed For this reason, wide nares, which are encountered in ozena 
^re frequently narrowed in order to improve the synergistic action of these flutter- 
ing valves 



812 


ARCHIVES OF OTOLARYNGOLOGY 


SUMMARY 

A modified one stage ihmoplastic procedure for the improvement of 
atrophic rhinitis with ozena is introduced 

The results of this operative method for the symptomatic improve- 
ment of the disease are evaluated 

In a senes of 12 patients, surgical procedures produced the following 
symptomatic relief 

(a) Crustation was notably diminished after the rhinoplasty wound 
had healed 

(b) There was restoration of physiologic respiratory function, and 
several patients noted improvement in their sense of smell 

(c) With the low osteotomy, a narrowing of the nasal chamber was 
actually produced, this, in turn, helped to change the volume and the 
velocity of the air intake We wish to emphasize that any defect in the 
technic of performing the osteotomy will defeat the purpose of the entire 
operation Therefore, it is of utmost importance that a low osteotomy be 
performed m order that the narrowing of the nose be accomplished 
Otherwise, the frontal process of the maxilla and the nasal bones will 
remain gabled, instead of narrowed, and will not be displaced toward the 
median line 

(d) Cancellous bone grafts implanted into the dorsum nasi (ventral 
portion of the nose) not only served to fill in the concavity but also 
helped to improve circulation to the nose 

{e) In addition to restoration of physiologic function, there was 
cosmetic improvement in the concomitant nasal deformity 

As a safety measure, the internal nasal mucous membrane is not 
anesthetized, the sensibility indicating the nearness of the approach of 
the saw to the mucous membrane in performing the osteotomy 
1915 Spruce Street (3) 



TREATMENT OF ALLERGIC AND VASOMOTOR RHINITIS 
WITH HESPERIDIN CHALCONE SODIUM 


BLAIR W SAYLOR, MD 

TUCSON, ARIZ 

T he designation vitamm P was given m 1936 by Szent- 
Gyorgyi and his Hungarian co-workers to a substance or group 
of substances, other than ascorbic acid, which were present in extracts 
of paprika and lemon peel The letter “P” was chosen because the 
preparation appeared to restore to normal abnormally increased perme- 
ability of capillaries ^ The crystalline extract obtained from lemons 
was termed “citrin ” This extract was believed to contain two different 
flavone dyes, hespendin and eriodictyol glucoside, and was said to 
decrease the number of hemorrhages in scorbutic guinea pigs and to 
prolong their survival time Clinical application indicated that the 
increased capillary permeability associated with nonthrombopenic pur- 
pura and infections was corrected by oral administration ^ Early 
attempts ® to confirm the results obtained in animals were unsuccessful, 
but later several investigators were able to show that vitamin P does 

From the Thomas-Davis Clinic 

Ingram Laboratories Inc , San Francisco, supplied the material used in this 
Study- 

Thesis approved by the faculty of the Graduate School of Medicine of the 
University of Pennsylvania in partial fulfilment of the requirements for the degree 
of Master of Medical Science [M Sc (Med)] for graduate work in otolaryn- 
gology 

1 Armentano, L , Bentsath, A Beres, T , Ruszynak, S , and Szent-Gyorgyi, 
A The Effect of Substances of the Flavone Group on Capillary Permeability 
Vitamin P, Deutsche med Wchnschr 62 1325, 1936 

2 Bruckner, V , and Szent-Gyorgyi, A Chemical Nature of Citrin, Nature, 
London 138 1057, 1936 

3 Zilva, S S Vitamin P , Biochem, J 31 915 , 1488, 1937 Moll, T The 
Question of Vitamin. P, Klin Wchnschr 16 1653, 1937 Detrick, L E, Dunn, 
M S , McNamara, W L, and Hubbard, M E Vitamin C Studies I The 
ffect of Vitamm P (Citrm) on Vitamin C Deficient Guinea Pigs, J Lab & Clm 
ed 25 684, 1940 Szent-Gyorgyi, A Methods for the Preparation of Citrm, 
tschr f physiol Chemi 255 126, 1938 McHenry, E W , and Perry, H M 
bservations on the Relation of Vitamin P to Scurvy, J Nutrition (supp ) 19 12, 
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affect capillary resistance * It \vas found also that certain flavone dyes 
caused sudden decreases in blood pressure when administered intra- 
venously, but that hesperidm and eriodictyol did not ® 

Wawra and Webb,® at the University of California Medical School, 
initially prepared citrin by a method similar to that of Szent-Gyorgyi, 
which consisted in extraction of ground lemon peel with acetone, pre- 
cipitation with barium hydroxide and liberation of the pigment with 
sulfuric acid in a small volume of methyl alcohol On the preparation’s 
standing for several days, a white precipitate of hesperidm slowly sepa- 
rated out, accompanied with bleaching of the solution This observation, 
along with others m the course of the work, led Wawra and Webb to 
regard the yellow eriodictyol of Szent-Gyorgyi as the chalcone of hespe- 
ridin This explains the difficulty encountered by Szent-Gyorgyi in 
separating hesperidm from the yellow material, inasmuch as there is an 
equilibrium between the flavonone and its open chalcone isomer (figure) 



Hesperidin ^ Hesperidin chalcone 

(flavanone glycoside) 2,3,4,6-tetrahydroxy-<}-methoxychalcone glycoside 

Structural formula showing equilibrium between the flavonone and its open 
chalcone isomer 


The material used in this work is pev-gram,® which is the sodium 
salt of hesperidin chalcone The chemical formula is di to tri sodium 

salt of 2',3,4',6'-tetrahydroxy-4-methoxychalcone-6-6rhamnoglucosid e 

The mechanism of the action of vitamin P is not entirely unknown, 
but much work has yet to be completed with proper testing for veri- 
fication The mode of action as suggested by Lavollay is quite inter- 

4 Zacho, C E The Influence of Ascorbic Acid and of Citrin on the Capillary 
Resistance of Guinea Pigs, Acta path et microbiol Scandmav 16 144, 1939 Bach- 
arach, A L , Coates, M E , and Middleton, T R A Biological Test for Vitamin 
P Activity, Biodem J 36 407, 1942 Bourne, G H Vitamin P Deficiency in 
Guinea Pigs, Nature, London 152 659, 1943 

5 Armentano and others i Bruckner and Syent-Gyorgyi 2 

6 Wawra, C Z , and Webb, J L Isolation of New Oxidation-Reduction 
Enzvme from Lemon Peel (Vitamin P), Science 96 302 (Sept 25) 1942 

7 Pev-gram, registered trade name of Ingram Laboratories, Inc, San Fran- 
cisco for hesperidin chalcone sodium 
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esting Vitamin P acts as an inhibitor of an oxidizing enzyme — amine 
oxidase — and thus inhibits the oxidation of epinephrine This action 
explains why favorable results are obtained m the treatment of vaso- 
motor and allergic rhinitis, because epinephrine is a natural antagonist 
to histamine 

The nose, besides constituting the natural airway for respiration, 
has three primary functions ( 1 ) It accommodates the olfactory organ , 
(2) It conditions the inspired air to the requirements of the pulmonary 
surfaces by warming, moistening and filtering it, and (3) it cleanses 
itself of the foreign material which it has extracted from the air This 
last-named function, completely overlooked by most authors, is at least 
as important as the rest for health and much more important than the 
rest in the control and eradication of infectious diseases and pollens 
Other attributes ascribed to the nose, such as vocal resonance, gas 
exchange and the regulation of air flow, are secondary and usually 
incidental 

The term “allergy” was coined by von Pirquet to denote a state 
of altered reactivity on contact with foreign substances The term has 
been generally accepted as applying to all the forms of hypersensitive- 
ness in man, such as asthma, allergic rhinitis (hay fever), vasomotor 
rhinitis, eczema, urticaria and migraine By modern definition allergy 
is a state of exaggerated susceptibility to a foreign substance or physical 
agent that is harmless to the majority of people 

Hay fever is an allergic nasal syndrome occurring seasonably and 
produced by hypersensitization to the pollen of plants when the pollen 
IS in the air Vasomotor rhinitis is a constantly recurring or chronic 
and persistent form of nasal allergy, usually due to hypersensitization 
to inhalants, food, bacterial protein or to any combination of these 
Between acute attacks of hay fever, or allergic rhinitis, the nasal mucous 
membrane may often show this vasomotor type of reaction 

The chief pathologic change in the nasal mucosa is edema The 
epithelium is edematous, with desquamation of cilia and cells and an 
increase in goblet cells, the basement membrane may be thin or thick- 
ened The changes in the tunica propria are most characteristic and 
consist in edema, which begins and is most pronounced in the sub- 
epithelial layer of the mucosa, while the deeper layers are less swollen 
In addition, there is eosinophilic infiltration, with increase of lympho- 
cytes, plasma cells and fibroblasts When the connective tissue of the 
tunica propria can no longer support the weight of the edema, it pro- 
lapses as a mucous or edematous polyp Where the connective tissue is 

7a Proetz, A W Physiology of the Nose, m Jackson, C and Jackson, C L 
iseases of the Nose, Throat, and Ear Philadelphia, W B Saunders Compan^ 
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firmer, as on the septum, the inferior turbinate bone and the medial 
surface of the middle turbinate bone, sessile masses, called polypoid 
hyperplasias, form ® 

The treatment of allergic and vasomotor conditions of the nasal 
passages has gone through numerous phases and changes during recent 
years Many new remedies which are considered superior to older 
drugs are always appearing in the literature, but to date we physicians 
are still looking for more relief for our patients The product pev- 
gram® was used in the study presented here to determine its effective- 
ness in the relief of symptoms resulting from rhinitis of the allergic and 
vasomotor types Ninety-nine patients were studied, and the work was 
continued over a period of approximately eighteen months The ages 
ranged from 14 to 65 years The conditions treated ranged from severe 
edematous allergic rhinitis, showing pronounced eosmophiha on exami- 
nation of nasal smears, to mild nasal stuffiness, with no infection or 
eosmophiha on examination of nasal secretions 


Incidence of Relief from Symptoms with Use of Hesperidtn Chalcone Sodium 


Type of Rhinitis 

Complete Partial 
Relief Relief 

No 

Relief 

Side 

Reactions 

Severe edematous allergic 

0 

6 

16 

2 

Mild to moderate seasonal allergic 

5 

11 

3 

1 

Vasomotor 

2S 

17 

6 

2 

Vasomotor, ivith associated migraine headache (hlsta 
mine cephalalgia) 

2 




Total number of patients 

So 

34 

25 

5 

Per cent 

35 

34 

25 

5 


This group of patients lived on -the desert in the Southwest at the 
time this study was made However, many of them came from prac- 
tically every part of the United States, with a few from Canada and 
Mexico Due to the mild climate here, there are pollens in the air 
approximately ten months out of each year For this reason the dura- 
tion of the seasonal types of hay fever is greatly prolonged Besides 
this, the always present house dust must be considered The dust of 
the desert is practically inert, but it does cause a certain amount of 
irritation of the nasal mucous membrane, which, added to nasal sensi- 
tivity, aggravates the symptoms 

Another factor that causes trouble is the physical t5rpe of vasomotor 
rhinitis This condition is due to extreme changes in climatic tempera- 
ture On the desert, the change in temperature is as much as 40 to 50 
degrees daily Most patients had trouble adjusting from the warm to 

8 Morrison, W W Diseases of the Nose, Throat and Ear, Philadelphia, 
W B Saunders Company, 1938 
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the cool air, but a few had just the opposite problem The relative 
humidity, which is low on the desert, augments the physical reaction 
of the nasal mucosa In the table is shown the response obtained with 
hespendm chalcone sodium 

Thirty-five patients, or approximately 35 per cent, showed complete 
relief from symptoms None of the patients with severe edematous 
rhinitis showing eosinophilia of the nasal secretions had complete relief 
from symptoms Five patients with a pale-lookmg mucous membrane, 
associated with seasonal sneezing and nasal stuffiness, responded satis- 
factorily Twenty-eight patients with a vasomotor type of nasal mucous 
membrane had complete relief from symptoms Two patients with vaso- 
motor rhinitis, associated with a migraine type of headache, experienced 
complete relief from the nasal symptoms and the headaches 

Thirty-four patients, or approximately 34 per cent, had partial relief 
from symptoms Six patients with the severe edematous type of allergic 
rhinitis had partial relief from symptoms, but further therapy was nec- 
essary to obtain satisfactory relief Eleven patients with the seasonal 
type of allergic rhinitis of a mild to moderate degree had partial relief 
from symptoms Four of these 11 patients were sufficiently comfort- 
able so that further study and therapy were unnecessary The 7 remain- 
ing patients required additional study before sufficient relief was obtained 
Seventeen patients with the vasomotor type of reaction had partial relief 
from symptoms All but 2 of these patients obtained sufficient relief 
so that further therapy was limited to the use of mild nose drops for 
occasional nasal stuffiness Twenty-five, or approximately 25 per cent, 
of the patients obtained no relief from the use of hespendm chalcone 
sodium 

Sixteen patients had the severe edematous type of allergic rhinitis, 
3 patients had mild to moderate seasonal allergic rhinitis, and 6 patients, 
tile vasomotor type 

Side reactions were noted in 5 patients, or approximately 5 per cent 
Two of these patients had the severe type of rhinitis 1, the mild to 
moderate type, and 2, the vasomotor type Two patients had hives 
(urticaria) within twenty-four hours after the therapy was started One 
patient with bronchial asthma experienced pronounced aggravation of 
the asthma, and the drug had to be discontinued The 2 other patients 
^perienced nausea without vomiting, which may or may not have been 
a direct result of the drug 

The use of hespendm chalcone sodium had not eliminated or reduced 
the incidence of nasal surgery The patients with nasal polypi required 
pol3rpectomy Patients with deviation of the nasal septum required 
submucus resection When indicated, partial middle turbinectomy, for- 
uiation of antral windows and similar nasal surgical procedures were 
done before relief from the use of the drug was experienced 
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REPORT or CASES 

• 

Case 2 — M S , a white woman aged 28, had severe seasonal hay fever due to 
fall ragweed at her home m Indiana The remainder of the year she was fairly 
comfortable but always susceptible to infections of the upper respiratory tract 
She had moved to Arizona m 1942 and had been comfortable and had no nasal 
troubles for two years Nasal stuffiness with postnasal drainage occurred and 
became increasingly worse Skin testing showed that the patient was moderately 
sensitive to bermuda grass, mesquite and dust Examination of the nose showed 
an allergic type of mucous membrane during severe attacks and a vasomotor type 
of mucous membrane between acute flare-ups Pev-gram® gave her the first real 
relief from the symptoms It required 200 to 300 mg of hespendin chalcone sodium 
daily to control them After the symptoms subsided, 100 to 150 mg daily, in 
divided doses, was sufficient to maintain relief 

Case 3 — T M , a white woman, aged 35, complained of nasal stuffiness asso- 
ciated with deafness in the right ear Examination revealed vasomotor rhinitis 
with moderate conduction deafness on the right side Treatment with pev-gram® 
was started, 150 mg being administered daily, in divided doses The nasal stuffiness 
subsided, but the conduction deafness persisted Catheterization of the right 
eustachian tube on several occasions improved the loss of hearing Later, while 
still continuing this therapy, the patient complained of nasal stuffiness Examination 
revealed the airway to be large and widely open bilaterally The therapy was 
changed, but she continued to complain of nasal stuffiness regardless of the fact 
that the examination usually revealed an adequate airway bilaterally 

Case 42 — S H , a white woman aged 24, complained of headache, stuffy nose, 
postnasal drainage and sneezing Examination showed an allergic rhinitis not 
complicated with infection Nasal smears showed an elevation m infiltration of 
eosinophils Skin testing indicated a sensitivity to bermuda grass and rabbit bush 
Besides this, she was decidedly allergic to eggs, which when eaten would cause 
an asthmatic attack to occur immediately The patient was unable to eat away 
from home because of this extreme allergy to eggs She was advised to avoid 
eggs completely, and treatment with hespendin chalcone sodium was started, 400 
mg were required daily, in divided doses, to relieve the symptoms After they 
were relieved, the dose was gradually decreased until the patient was being main- 
tained on 150 mg daily, m divided doses , 

Case 52 — L L , a white woman aged 65, had had severe attacks of dizziness 
associated with nasal stuffiness, headache and nausea for the past ten years These 
attacks were of such severity that she had to remain in bed for from twenty-four 
to seventy-two hours at a time Her home had been in New York, where she had 
frequent infections of the upper respiratory tract These infections always aggra- 
vated the attacks Examination revealed vasomotor rhinitis with moderate con- 
duction deafness bilaterally The results of the examination otherwise indicated 
nothing abnormal The patient was given 200 mg of hespendin chalcone sodium 
daily, in divided doses She has experienced onlj an occasional headache since the 
therapy was started and no attacks of dizziness sufficient to require her to be in 
bed At present, she is taking 150 mg daily and has started to work again, which 
she had not done for several years because of this disability This therapy left 
the deafness unchanged, and the patient is now planning to purchase a hearing aid 
Case 69 — H J , a w lute man aged 42, had symptoms of sudden dizziness which 
caused him to wreck his car He would fall when walking, and one such attack 
resulted in lacerations of the face There were no prodromal symptoms which 
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would indicate such violent dizziness, and accidents, therefore, could not be avoided 
Examination showed vasomotor rhinitis Results of examination of the ears, nose 
and throat were completely negative otherwise The systolic blood pressure was 
128, the diastolic, 84 The patient had been seen in Michigan for these same 
attacks and was given large doses of ammonium chloride orally, which gave partial 
relief for a relatively short time, but the severe attacks recurred even while this 
tlierapy was being used The results of skin tests with histamine were positive 
Desensitization with histamine diphosphate was not sufficient to control the attacks 
Desensitization, together with the use of 200 mg of hesperidm chalcone sodium 
daily, m divided doses, gave complete relief from attacks At present, he receives 
a maintenance dose of 100 mg daily, in divided doses, and has had no attacks for 
more than eight months One mild attack which occurred was associated with too 
many cocktails the previous evening 

Case 80 — W R, a white man aged 40, came to me with a diagnosis of his- 
tamine cephalalgia His symptoms were severe headaches associated with nasal 
stuffiness and postnasal drainage, lasting for approximately six weeks and recurring 
two or three times yearly Examination at the time of attacks showed a severe 
vasomotor rhinitis with considerable increase in mucus drainage No pus was 
demonstrated, and roentgenograms of the sinuses indicated nothing abnormal He 
has a septum-turbinate body adhesion on the right side, but this does not bother 
him except during attacks These attacks completely incapacitate him Desensi- 
tization with histamine gave only partial relief from symptoms Treatment with 
hesperidm chalcone sodium, 200 mg administered m divided doses, was started 
m association with histamine desensitization, and the patient has had no debilitating 
attacks for more than fourteen months At present, he receives a maintenance dose 
of 100 mg daily, in divided doses 

Case 96 — B S , a white man aged 33, complained of nasal stuffiness, sneezing 
and postnasal drainage Examination showed vasomotor rhinitis Skin testing 
showed a 4 plus allergy to bermuda grass Several other products for oral admin- 
istration were used to control the symptoms, but these products caused drowsiness, 
with dryness and itching of the nose Treatment with pev-gram® was started 
It required 200 to 250 mg daily, m divided doses, to control the nasal symptoms, 
but the side reactions of drowsiness, dryness and itching were not experienced 

The dosage of pev-gram® varied, depending on the severity of the 
symptoms The average dose was 3 capsules, or 150 mg , daily, of 
hesperidm chalcone sodium In all cases in which relief was experienced, 
a larger initial dose was required This dose varied from 300 to 400 mg 
daily, over a period of from two to five days As soon as relief from the 
symptoms occurred, the daily doses were gradually reduced, and a 
inamtenance dose of 100 to 150 mg daily was sufficient to control the 
nasal symptoms In the severe allergic cases which did not respond, 
daily doses of 400 to 600 mg were given It was felt that greater 
amounts would not give relief, so the drug was discontinued 

The length of action of pev-gram® is approximately four to six hours, 
With recurrence of symptoms in about six to eight hours When the 
drug IS withdrawn, the symptoms reappear, except in those cases in 
which the offending material was removed or when the patient’s allergic 
state had temporarily subsided 
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SUMMARY 

Hesperidin chalcone sodium has gamed most of its popularity in 
maintaining normal capillary permeability and in correcting decreased 
capillary resistance However, Lavollay has suggested that the action 
occurs because vitamin P is an inhibitor of an oxidizing enzyme — amine 
oxidase — and inhibits the oxidation of epinephrine This explains why 
favorable results are obtained in the treatment of allergic and vasomotor 
rhinitis, because epinephrine is a natural antagonist to histamine 

Hesperidin chalcone sodium was used in the treatment of 99 patients 
with allergic and vasomotor rhinitis Thirty-five per cent of the patients 
obtained complete relief from symptoms, 34 per cent obtained partial 
relief and 25 per cent experienced no relief Five per cent of the patients 
showed side reactions urticaria, aggravation of bronchial asthma and 
nausea without vomiting 

The amount of hesperidin chalcone sodium required for relief varied 
from 100 to 600 mg daily, in divided doses The duration of action is 
over a period of four to six hours, and the symptoms reappear if the 
drug IS withdrawn unless the offending factors are removed or the 
allergic state has passed 

The incidence of nasal surgery has not been affected by this therapy 

130 South Scott Street 



MODJFIED TECHNIC OF PLASTIC PROCEDURE 
IN RADICAL MASTOIDECTOMY 


Report- of Results in a Case of Circumscribed Labyrinthitis and Periphlebitis of the Lateral 
Sinus in the Course of Chronic Purulent Otitis Media with Cholesteatoma 


WALTER DWORETZKY, MD 
NEW YORK 


T T NTIL the advent of such powerful antibiotics as penicillin, strepto- 
^ mycin and aureomycin, surgeons did not dare after a radical 
mastoidectomy to cover entirely with a plastic skin flap a labyrinthine 
fistula or periphlebitic bony defect of the lateral sinus, caused by active 
chronic purulent mastoiditis 

In the case described here such a procedure combined with the use 
of antibiotics applied to both these lesions gave an excellent result and 
speeded healing 

REPORT OF CASE 


S S , a student at New York University aged 31, was first examined by me on 
Dec 16, 1948 He complained of recurring discharge from the right ear since 
early childhood and deafness on this side For the last several months prior to the 
examination, spells of dizziness appeared, accompanied with nausea, especially on 
sudden and rapid movements 

Otoscopy of the right ear revealed a large granulation polyp m the bony part 
of the external meatus and a moderate amount of very foul purulent discharge 
containing white pearly flakes of cholesteatoma The results of the Bezold test 
were positive The left ear was normal 

Anterior rhinoscopy showed deviation of the septum to the right m its car- 
tilagenous and bony parts, with subluxation into the left nostril There was 
moderate secondary hypertrophy of the left lower turbinate bone Both nasal 
cavities were obstructed, the right considerably more Posterior rhinoscopy 
showed a slight enlargement of the posterior poles of the lower turbinate bodies 
The pharynx was injected In the right ear whisper was heard at the concha 
The results of the Rmne test were negative In the Weber test sound lateralized to 
the right 


In the accompanying audiogram are shown the results of the audiometric 
lamination The solid (preoperative) audiometric curve shows the average loss 
of air conduction hearing of the right ear for the frequencies m the speech range 
to have been about 65 decibels, with the loss for the 1024 frequency as low as 
0 decibels, for high tones, the average loss was 85 decibels The dotted curve 
oppresses bone conduction hearing of the right ear The broken line indicates an 
Conduction hearing of the right ear seven weeks after the operation (February 21), 
showing an average improvement of about 10 decibels The solid line (with x’s) 
^presses air conduction of the left ear 
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Fig 2 — Roentgenograms sho^\l^g (A) normal left mastoid and (B) sclerotic 
right mastoid 
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Spontaneous nystagmus of second degree to the left was noticed The reaction 
to the fistula test was strongly positive The tip of the index finger pushed against 
tlie outer meatus caused such a vigorous reaction that the patient had to be 
prevented from falling and a jerky nystagmus of third degree to the right persisted 
for about three minutes 

The roentgenograpliic examination of both mastoid processes was reported by 
Dr Arthur Ettinger as follows The left mastoid is normal In the right 
mastoid the antrum is densely sclerotic, and there is an absence of cellular structure 
m the posterior portion of the mastoid The roentgenograpliic characteristics 
indicate chronic mastoiditis on the right side 

A radical mastoidectomy by postauncular approach was pei formed on Jan 4, 
1949, with general anesthesia The following conditions were encountered The 
mastoid process was sclerotic, long and narrow and corresponded to the elongated 
skull of the patient A few small periantral and pensinal cells and the tip cell 




Fig 3 — Operative technic 

were filled with pus and granulations The antrum and the epitympanum were 
packed with cholesteatoma, the incus and malleus were missing Beneath the dry 
inner surface of the matrix of the cholesteatoma, the mesial bony wall appeared 
polished The prominence of the lateral semicircular canal was flattened, and a 
siitlike fistula without any granulations was evident m the canal The lateral 
sinus was located too anteriorly — a quite common finding m a narrow mastoid 
process The bony plate of the sinus was eroded, the erosion, of an irregular 
outline, was approximately the size of a dime The sinus wall proper m this spot 
was discolored and thickened The sinus was exposed around the defect m its 
ony plate beyond the area of the periphlebitic changes but was not punctured 
ecause the patient had none of the symptoms before the operation suggestive 
of obstructing thrombosis or thrombophlebitis (the temperature had been normal, 
^ud there had been no headache or chills' etc ) After the removal of the choleste- 
sloma and other pathologic tissues and the thorough eradication of all changed 
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cells, the radical mastoidectomy was completed, the tympanic cavity scrupulously 
cleaned, the bony part of the eustachian tube curetted and a modified plastic pro- 
cedure performed 

The plastic procedure is described in detail as follows 

The success of the plastic procedure in radical mastoidectomy is appraised by 
a smooth, complete and durable epidermization of the whole wound inside and by 
a good cosmetic effect outside, behind the auricle, in the postauncular method 

To reach this goal, the plastic operation was performed in a way which per- 
mitted diminishing the area for epidermization to the limit and fully utilizing the 
meatal skin for a flap The conventional postauncular incision m its upper three 
fourths ran alongside and slightly behind the hair line and in the lower one fourth 
curved to the tip of the mastoid process The meatal flap was formed by two 
incisions The first, resembling Lempert’s endaural incision, followed the edge 
of the auricular cartilage, with the starting point at the anterior-superior wall 
inward from the incisura anterior (fig 3, upper, left) The second (AB) incision 
was carried out from the same point at the right angle to the first one, straight 
mesialward to the inner end of the external canal (fig 3, upper, right) The angle B 
of the meatal flap thus formed by these incisions was stitched to the inner surface 
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of the posterior postauncular flap as far backward as possible from the latter’s 
edge and above the level of the lateral semicircular canal The meatal flap, some- 
what overstretched, loosened considerably after the closure of the postauncular 
opening and thus was easily adjusted to cover entirely the labyrinthine fistula and 
the defect in the sinus (fig 3, lower illustration) 

Such an arrangement of the plastic flap diminished considerably the area left 
for epidermization (above the meatal flap) and shortened greatly the healing period 
The cavity below the flap, formed after the postauncular incision was sutured, 
readily filled with blood Caution was exercised while the wolind was dressed to 
avoid pressure on this slightly bulged area and thus promote healing by “the blood 
clot method ’’ The inside dressing, consisting of several strips of petrolatum gauze, 
was packed tighter in order to insure the proper adherence of the meatal flap to 
the covered area 

The postoperative course was as follows The day of the operation and the 
following day passed without any distressing symptoms, except for slight dizziness 
and nausea Two days preoperatively and two weeks postoperatively, the patient 
was given sulfonamide drugs by mouth and 300,000 units of procaine penicillin m 
oil intramuscularly daily From the morning of January 6 till the morning of 
January 12, the patient exhibited the signs of “destruction disharmony’’ (induced 
labyrinthitis) fits of dizziness accompamed with nausea, vomiting and strong 
spontaneous nystagmus of third degree to the left The most frequent and severest 
fits occurred on January 8, 9 and 10, when the patient could hardly retain food 
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On January 9 the dressing was loosened inside, on January 12 the stitches were 
removed and the whole dressing changed Until January 15 inclusive, the dressing 
was changed every day, and afterward, every second day After January 13 the 
patient did not vomit, but during several days he still experienced dizziness and 
nausea from time to time The lively spontaneous nystagmus of third degree to the 
left, which persisted from January 6 to January 12, changed into a slower nystagmus 
of second degree All these symptoms gradually improved The first three days 
after the operation the temperature did not exceed 1016 F, and afterward it was 
below 100 F The high leukocyte count (21 200) gradually dropped to normal The 
urinalysis did not reveal any abnormalities 

On January 18 the patient was allowed to walk, at the beginning with the 
nurse’s help After January 19 all medications, including sedatives, were discon- 
tinued On January 26 the patient was discharged from the hospital in good 
condition, with the wound almost healed The wound was dressed every second 
day at my office, and after the seventh dressing, the postoperative care was con- 
sidered finished The epidermization of the operative cavity was complete The 
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Fig 4 — Audiogram made on March 17, 1949 

co^etic appearance of the postauricular area was excellent Its shape did not 
‘ cr from the contour of the side not operated on, and the scar was almost indistin- 
S^Jishable On February 13, five weeks and three days after the operation, the 
patient, with my consent, attended his sister’s wedding party, drank alcohol and 
anced till early m the morning without any ill effect 
The patient was presented on February 21 at the clinical conference of the 
ronx Eye and Ear Infirmary On March 17, ten weeks after the operation, the 
ignt ear was tested again, and the audiogram showed further considerable 
improvement (fig 4) The average improvement for the speech range was from 
“ to 25 decibels, for 1024 frequency, 30 decibels, and for 2048 frequency, 35 
scibels Whisper was heard at 6 to 7 feet (1 8 to 2 1 meters) 

SUMMARY 

1 Operative procedure and postoperative care in a case of circum- 
^cribed labyrinthitis and periphlebitis of the lateral sinus, in the course 
° chronic purulent otitis media with cholesteatoma, are discussed 
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2 The devised plastic technic made possible the covering of the 
labyrinthine fistula and the bony defect of the lateral sinus with the 
meatal flap and diminishing the area for epidermization 

3 This modified plastic flap applied in combination with antibiotics 
considerably shortened postoperative healing and gave an excellent cos- 
metic result 

4 In addition to these advantages of this plastic procedure, a notice- 
able improvement in hearing (from 20 to 35 decibels) was achieved 
It remains to be seen whether this impiovement will progress and be 
permanent It is also too early to judge, ten weeks after the operation, 
whether the preexisting cholesteatoma will play some role in preventing 
osteogenesis in the fistula For tins reason the patient should remain 
under observation, and his hearing should be tested periodically during 
the next two years 

545 West End Avenue 



Case Reports 


SUPPURATIVE SIALADENITIS PRODUCED BY A FOREIGN 
BODY IN THE HYPOPHARYNX 

Report of an Unusual Case 


LIEUTENANT COLONEL NORMAN E KING 
MEDICAL CORPS, UNITED STATES ARMY 


The case to be reported is unique in my experience, and I am unable to find 
any such case to date reported in the literature Furthermore, I am unable to 
explain the chain of events leading to involvement of the submaxillary glands 
Whether the foreign body first entered Wharton’s duct and then penetrated to 
the tonsillar fossa, or whether it entered the peritonsillar area, thus setting up 
an inflammatory process which dissected through to the gland, is a point of con- 
troversy In view of the history of the case, the latter explanation is the more 
plausible 


REPORT OF CASE 

A man aged 26, a lieutenant in the United States Army, was first seen at an 
overseas station in June 1945 with the complaint of a prickling sensation in the 
left tonsillar area At this time nothing could be seen or felt on examination 
A few weeks later he noticed a swelling in the left side of his neck , he experienced 
considerable difficulty in swallowing, and was unable to open his mouth more than 
1 cm He reported again to his battalion aid station in Germany, where he was 
given symptomatic treatment for one week, with subsidence of the swelling and 
pain and relief of the trismus However, he still noticed a “hard lump” under 
file left side of the mandible in the region of the submaxillary gland This lump 
remained stationary, without producing symptoms, until November, when there 
eveloped a simultaneous pronounced swelling under the left side of the mandible, 
P^in in the throat and inability to swallow^ The patient reported to a field hos- 
P'fal in Austria, where he was placed under treatment with heat, the symptoms 
and swelling gradually subsided within fifteen days 

In January 1946 he was admitted to an evacuation hospital with recurrence 
° the swelling under the mandible, pain on swallowing and some increase in 
•nperature At this time he was placed under treatment with penicillin and 
a lazine, and his symptoms subsided within seventeen days 
Inuring each hospitalization roentgenograms were taken, and at no time 
°uld calculi or an opaque foreign body be demonstrated 

January 17, about three days after his discharge from the evacuation hos- 
P'fal, he was readmitted with a rather sudden recurrence of the symptoms and 
m the left ear At this time a peritonsillar abscess was incised and a mod- 
amount of pus liberated He was then placed under treatment with potas- 
iodide and penicillin, after which his symptoms rapidly subsided 
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828 


ARCHIVES OF OTOLARYNGOLOGY 


On February 3 he was returned to the Zone of the Interior for discharge At 
the separation center, a physical examination revealed that the tonsils were 
moderately enlarged, that there was moderate injection of the soft palate on the 
left and that an old scar was present over the upper pole of the tonsil through 
which pus was exuding There was a pedunculated granulating mass in the floor 
of the mouth on the left over Wharton’s duct at its midportion The left sub- 
maxillary gland was enlarged and hard, and pus could be expressed through the 
duct Because of these findings, the patient was hospitalized for further treat- 
ment and disposition 

Roentgenograms of the gland showed no evidence of calculi An injection of 
iodized oil U S P (hpiodol®) into Wharton’s duct at this time showed a small 
amount of oil extending along a narrow tract posterior to the gland and pocketing 
in the soft tissues at the angle of the jaw The gland itself was not outlined 

On March 26 a tonsillectomy was performed, and the small granulating mass 
on the floor of the mouth was removed for biopsy The pathologic report was 
returned with a diagnosis of plasma cell granuloma After removal of the mass, 
pressure on the gland caused pus to exude from the biopsy site 

The patient was then transferred to an Army general hospital, where the 
following notation was made “At present, the left submaxillary gland is definitely 
enlarged, but it is neither tense nor tender It feels somewhat cystic and does 
not appear to be involved in an active inflammatory process The duct appears 
normal There is no bulging into the floor of the mouth or evidence of any 
remnant of the granuloma which was previously removed The left side of the 
soft palate is definitely edematous and intensely reddened The site of the old 
incision made in January is still slightly apparent, although there is now no active 
drainage at this site’’ 

On April 30 a second tonsillectomy was performed on the left side, and the 
following comment was made “The left tonsillar fossa and faucial region were 
greatly indurated, with adhesions There was a small amount of tonsillar tissue 
at the lower pole The whole tonsillar fossa was opened, the tonsillar tissue 
was removed, and the adhesions were eradicated When pressure was applied to 
the left submaxillary gland, secretion was seen to exude from the tonsillar fossa, 
indicating an apparent direct communication from the gland to the fossa” The 
pathologic report on the specimen follows “The specimen consists of edematous 
granulation tissue, which contains a moderate number of histiocytes and a larger 
number of lymphocytes and is covered by fibrinous material In the fibrinous 
layer is a large number of polymorphonuclear leukocytes and in some areas an 
accumulation of bacteria Otherwise, no characteristic details are to be noted” 
The diagnosis was subacuate inflammatory tissue 

The patient was then placed under treatment with penicillin, 30,000 units being 
administered every three hours intramuscularly, and received a total of 1,680,000 
units 

During the entire postoperative course, pressure on the submaxillary gland 
produced drainage of creamy yellow pus from the middle of the left tonsillar 
fossa and from Wharton’s duct On April 26 a smear revealed rare pus cells 
Hemolytic streptococci were isolated on culture 
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The patient was transferred to the Oliver General Hospital in July 1946, 
and the following comment was made “The left submaxillary gland was mod- 
erately enlarged, hard and indurated throughout There was no tenderness 
Pressure over the gland caused expulsion of a few small clumps of pus from 
Wharton’s duct, at the same time a small amount of yellowish material exuded 
from the left tonsillar fossa The fossa was extremely scarred and fibrotic 
throughout ” 

The patient was placed under conservative therapy consisting of administration 
of penicillin, treatment with heat and daily massage for two weeks and was then 
given a convalescent leave of thirty days He was seen again in September, 
with no change in the physical findings The results of all laboratory tests were 
within normal limits Injection of iodized oil U S P through the sinus opening 
m the left tonsillar fossa revealed a sinus tract contiguous with the left sub- 
maxillary gland and Wharton’s duct Injection of methylene blue through the 
same opening, after roentgenographic examination, revealed that the dye was 
expelled freely at the frenulum of the tongue, thus demonstrating a free and con- 
tinuous communication 

Because of these findings and the patient’s history of prolonged illness, a two 
stage surgical procedure was decided on in which the posterior sinus tract would 
be excised up to the submaxillary gland, this excision to 'be followed by extirpa- 
tion of the gland and duct at a later date 

On October 28, with local anesthesia, a circular incision was made around 
the sinus tract in the left tonsillar fossa With the guidance of a probe in the 
sinus, the dissection was continued laterally and downward to the anterior portion 
of the posterior belly of the digastric muscle At this point a pocket, with an 
approximate diameter of 1 cm , was entered and from it a bristle, identical with 
an ordinary toothbrush bristle, was removed The pocket was curetted thoroughly, 
and the tissues were closed tightly with 00 chromic sutures, without a dram 
The foreign body and the excised sinus tract were forwarded to the patholo- 
gist, who made the following report “Gross examination Specimen A consists 
of a piece of apparently vegetable fibrin, measuring 1 5 cm in length and 0 2 cm 
in diameter Specimen B consists of a piece of tissue of greenish blue discoloration, 
ds surface covered with grayish yellow exudate Microscopic study The surface 
IS covered with orderly stratified squamous epithelium of mucous membrane type 
In one portion there is moderate acanthosis, but the basal layer is orderly in 
arrangement, and on one portion of the surface there is a small amount of kerato- 
byaline material In the underlying stroma there are numerous infiltrating plasma 
Cells and lymphocytes The sinus tract extends down into the granulating fibrous 
hssue, which in some areas is undergoing moderate hyalinization, while in others 
d is infiltrated with lymphocytic accumulations Throughout the tissue are scat- 
tered, rather diffusely, well preserved erythrocytes, which are in areas occupied 
by adipose cells At the bottom of the sinus tract, which is not lined with any 
epithelium, are portions of epithelial rests and salivary glands of mucous type 
few fibers of striated muscle, which are partially hyalinized, remain The diag- 
”°^is fbat of a sinus tract showing chronic granulation and inflammation from a 
eceign body (andropogen scoparius) ’’ 
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The patient made an uneventful postoperative recovery and on the tenth post- 
operative day was given a second convalescent leave of thirty days On his return, 
It was seen that the tonsillar fossa had healed completely and that the submaxillary 
gland had returned to its normal size and consistency No pus could be expelled 
trom Wharton’s duct, and the patient was free from symptoms He was dis- 
charged on December 31 

SUMMARY 

A case is presented in which a foreign body, a toothbrush bristle, had appar- 
ently entered the left peritonsillar fossa and dissected laterally into the neck, 
setting up an inflammatory process which extended anteriorly to the submaxillary 
gland and duct and produced sialadenitis and a through and through sinus tract 
extending from the tonsillar fossa to the frenulum of the tongue 



HYPOPHARYNGEAL POLYP 


DAVID W BREWER, MD 
SYRACUSE, N Y 

Polyps involving the hypopharynx are of sufficiently infrequent occurrence to 
make even a single case of interest 

REPORT OF A CASE 

A white woman aged 5S was first seen on Nov 30, 1948, with the chief com- 
plaint of intermittent episodes of nausea, associated with the feeling of a moving 
lump in the throat This had been evident during the previous two years but had 
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^ — Roentgenogram showing the mass in the esophagus The polyp 

'^tended approximately 18 cm down the esophagus to just below the arch of the 

rtorta 


become more noticeable during the past year, particularly during the two months 
prior to examination Except for thyroidectomy performed eight years previously, 
historj' was noncontributory 

On two occasions a long, thick, red object was regurgitated and hung out of 
’e mouth down to the chin The most recent occurrence was one week prior to 
examination, at that time, on attempting to close her teeth on the object, she 
"oted that it had the consistency of rubber 
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Initial examination showed that the ears, nose and throat were normal 
However, after a wait of approximately five minutes, a second indirect laryngos- 
copy revealed a small, rounded polypoid mass lying in the left piriform sinus 
Roentgenographic examination with a barium swallow was performed on the same 
day The roentgenologist, Dr Clayton Hale, reported a smooth, elongated, iausage- 
like filling defect in the upper half of the esophagus (fig 1) This soft tissue mass 
apparently arose near the region of the cricopharyngeal muscle and extended down 
the esophagus for a distance of approximately 18 cm , or just below the arch of 
the aorta There was no evidence of ulceration of any portion of the esophagus, 
and the mass was therefore considered to be a benign lesion The hypopharynx 
and esophagus were otherwise not remarkable 

The next morning, direct laryngoscopy was performed, and approximately 
1 5 cm of the polyp was teased upward , the mass was seen to be attached by a 
broad base to the left side of the hypopharynx on its posterior wall Immediately 
after this, with the patient under anesthesia produced by intravenous injection of 
thiopental sodium U S P (pentothal sodium®) and with a Brown-Davis mouth 



Fig 2 — Appearance of the polyp after removal It measured 13 5 cm in 
length and 3 cm m diameter in its midportion 

gag, a proximal portion of the polyp was visualized, grasped and teased upward 
and an 8 inch (20 cm) polyp was delivered through the mouth A tenaculum, 
through a polyp snare, was placed on the distal end of the polyp, which was 
lying outside the mouth, and the polyp was removed with the snare There 
was a small area of bleeding, 0 5 by 1 cm., in the lower portion of the piriform 
sinus on the left Two plain 000 surgical gut sutures were used to approximate 
the edges of the bleeding arcci, and the bleeding was controlled entirely by this 
procedure The postoperative course was uneventful, the nausea did not recur, 
and the patient has been asymptomatic since removal of the polyp 

The pathologic report described the polyp grossly as consisting of a huge, 
polypoid-appearing mass of very soft tissue It measured 13 5 cm in length and 
3 cm in diameter m its midportion (fig 2) It was 2 cm in diameter at the 
pedicle Its surfaces were glistening, whitish pink and smooth in contour A 
cross section revealed a fairly well defined outer margin with a very gelatinous, 
almost myxomatous, tissue in its central portion, which was glassy to whitish in 
color The microscopic diagnosis was benign fibromatous polyp 

1100 East Genesee Street 




Clinical Notes; New Instruments and Technics 


LINEAR FENESTRATION OF LATERAL SEMICIRCULAR CANAL USING 
CURETS AND DENTAL EXCAVATORS 

ERIC GUTTERIDGE, MD, F R C S (Edin ), FRACS 
MELBOURNE, AUSTRALIA 

The lateral semicircular canal is exposed and skeletalized to the posterior 
canalj where the curve has a direction directly tnedialward 

The bony canal is curetted with a Lempert 0000 curet on the cranial, lateral and 
inferior aspects With the largest Ash excavator the bony canal is removed down to 
the facial canal and forward to the vestibule The blue line of the membranous canal 
IS exposed from the superior canal and followed backward until it disappears from 
view toward the posterior canal The excavator hollows the bony wall above and 
below the blue line Further curettage removes the outer bony wall of the mem- 
branous canal The excavator enters the canal and removes the overhanging edges 
until the maximum width is obtained The smallest excavator has a diameter equal 
to that of the canal Bone scrapings are wiped from the excavator and the field 
IS flooded at intervals The canal is followed to the vestibule and the superior 
canal may be exposed The endosteum, presenting as a white lining of the bony 
fissure, IS removed with the needle from behind forward and floated off by irriga- 
tion The ampulla becomes visible, and the endosteum of the vestibule is removed 
It IS believed that the bone debris produced by the dental drill is the cause of 
bone regeneration and closure of the fenestra The dental excavators, moving away 
from the membranous canal, collect their scrapings on the disk of the tool, and 
the debns is wiped off between strokes It is noteworthy that in the last year of 
operating, ui which the dental drill has been discarded, the incidence of loss of 
improvement in hearmg has become considerably reduced 

The photograph of a dissection of the medial wall of the antrum, attic and 
middle ear shows the extent of the canal fenestra from the vestibule to the posterior 
canal, the width obtained and the projection of the bony canal in the center of the 

fenestra (fig 1 ) 

Complete removal of the white endosteum is essential , all shreds and streamers 
are lifted with the handled needle, assisted by gentle irrigation and scraped off 
against the bony edge of the fenestra The completed window is of a red shade in 
ds entirety, with, on occasions, the ampulla and membranous canal discernible 
The Ash excavators (fig 2) have blades 1, 2 and 3 mm m diameter, respec- 
tively The angle of set of the blades aids in removing the hard bone quickly and 
permits of direct vision during their action The blunt rounded edge cannot injure 
fbe endosteum and may be inserted into the canal to remove the overhanging rim 
The elbow of the mstrument permits of a direct approach to the canal being made 

12 Collins Street 
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Fig 1 — A, fenestration of the lateral semicircular canal B, diagrammatic key 
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HEMANGIOMA OF THE LARYNX 

H BERNHARDT, M D 
TEL-AVIV, ISRAEL 

Recently I found among some of the material which I had brought with me 
from Germany the two accompanying pictures from a case of hemangioma of the 
larynx, which, so far as I am aware, is quite unique 



Hemangioma of the larynx 


A laborer, aged 35, was referred to me by a general practitioner for relief 
from severe attacks of suffocation Examination revealed laryngeal hemangiomas 
of such size that they could completely obstruct the airway when they were 
swollen On the advice of Professor von Eicken, I injected a few drops of 
f 1|000 mercury bichloride solution The effect was rapid The hemangiomas 
disappeared completely, and so far as I know there was no recurrence The 
patient did not return for further treatment, and he was soon lost to follow-up 




Abstracts from Current Literature 


Ear 

Degeneration and Necrosis of Neurones in Eighth Cranial Nuclei Caused 
BY Streptomycin Lewis D Stevenson, Ellsworth C Alvord Jr and 
James W Correll, Proc Soc Exper Biol & Med 65 86 (May) 1947 

Neuropathologic study was made on 5 patients with tuberculosis who had 
acquired partial or complete deafness while receiving large amounts of streptomycin 
Changes were present in the neurons of the ventral cochlear nuclei m all of them 
Streptomycin in comparable dosage was administered to 3 dogs, which showed 
ataxia, tail chasing, weaving of the head and weakness, but disturbance in auditory 
acuity could not be demonstrated Liquefaction necrosis was found bilaterally in 
the ventral cochlear nuclei hence the changes would seem to account for the 
deafness and %estibular dysfunction in clinical cases 

Hansen, Galveston, Texas [Am J Dis Child ] 

Latent Otitis Media in Infants Jean Descazeaux, Rev de laryng 67 489 
(Sept) 1947 

Otitis media still is often not diagnosed in time in the presence of gastro- 
intestinal cholera-like toxicosis resulting from otitic infection Paracentesis of the 
drum IS performed too late and too seldom in infants 

The diagnosis is frequently not easy The infant’s drum is much more hori- 
zontal than the adult’s, the pars flaccida is pinkish and occupies a much larger 
portion of the drum, the short process of the malleus is extremely prominent, 
and the hammer handle is poorly seen because of the obliquity of the drum 
Dulness of the drum with whitish or yellowish discoloration, absence of the cone 
of light and, sometimes, a “frosted” appearance indicate otitis media The oto- 
scopic examination should be repeated after several hours to observe the changes 
m the drum, the paracentesis should include the pars flaccida, if necessary, one 
should aspirate with Siegle’s speculum Often paracentesis should be bilateral 
If no improvement in the symptoms occurs in forty-eight hours, antrotomy is 
indicated The author states that he is against the diagnostic puncture of the 
antrum Twenty-one cases recorded since 1945 are reported 

Herson, Chicago 

Aural Diseases of Infants E Gyorgy, Paediat danub 2 160 (Aug -Sept) 
1947 

In the first part of the article several aural diseases of infants, as catarrh 
of the tube and of the mucous membrane of the tympanic cavity, are discussed 
Their symptoms can be divided into otologic (local) and pediatric (general) ones 
Methods of medical and the eventual surgical treatment of each condition are dealt 
with separate^ 

Otitis is a common disease in the newborn Its frequency amounts, according 
to statistical data, to 5 per cent Its symptoms are enumerated in detail and the 
author underlines the significance of the sequelae such conditions may have 

Otitis of infants with desquamative erythroderma (Leiner’s disease) is dealt 
with extensively Differentiation of this condition is necessary as, because of the 
increased sensitivity and secretion of the skin of the external auditory canal and 
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of the epidermis of the drum, its pathogenesis varies from that of common otitis 
In addition to this, the resistance of such patients is always decreased 

In the last paragraph, symptoms of imtial otitis and mastoiditis are enumerated 
according to their pathogenetic and physiologic aspects Then propagation of the 
infection from the tympanic cavity to the cells of the mastoidal process and the 
pathologic changes of purulent mastoiditis are discussed 

From the Author’s Summary [Am J Dis Child ] 


Roentgenologic Diagnosis of Mastoiditis in Infants and Children P Son- 
NAUER, Paediat danub 2 147 (Aug -Sept) 1947 

Three roentgenologic methods are in use in pediatric otology, those of Schuller, 
Stenvers and Mayer By their aid it is possible to gather information about the 
condition of the pneumatic system, the extent of pathologic processes and the site 
of both the sigmoid sinus and the tegmen Density of the mastoid cells and 
destruction of those of the pneumatic system are invariably present with inflam- 
mation 

For comparison, bilateral roentgenograms should be made in every instance — 
every second or third day in acute processes and once a week when the condition 
IS chronic 

In infants, the procedures of Schuller or Mayer are to be used because that of 
Stenvers presents insurmountable technical difficulties According to the author’s 
experience, it is possible to gage the density of the antrums in quite young mfants, 
while in those older than 6 months of age even mastoiditis can be seen, as at this 
age mastoidal cells already show distinct outlines 

From the Author’s Summary [Am J Dis Child ] 


The Surgical Problem in Otosclerosis Maurice Sourdille, Rev de larynx 
68 481 (Oct) 1947 

The author traces the history of the fenestration operation Holmgren first 
employed the Gullstrand loupe and the binocular microscope and used radical 
niastoidectomy , the author himself used partial radical mastoidectomy, Ledoux 
(1933) used subcutaneous atticotomy, or simple resection of the roof of the audi- 
tory canal and the outer wall of the aditus The latter procedure was later improved 
De Lima and Aubry in France 

The author has continued to use the postauricular incision 3 cm behind the 
groove , this location of the incision tends to prevent subsequent stenosis of the exter- 
nal canal, which occurs more easily when the incision is made directly in the 
postauricular groove After elevation of the skin and the penosteum and perfor- 
mance of a partial radical mastoidectomy with careful removal of the mastoid 
cells, he performs a tight closure of the tympanic cavity and the attic with a 
membranous-periosteal flap hinged at the tympanic membrane, this is the same 
technic used by the author m 1929 To fill the bottom of the mastoidectomy 
wound, the author uses additional posterior superior and posterior mfenor fibro- 
muscular grafts 

Herson, Chicago 


Pharynx 

f'tFEcrioN OF THE Neck After Tonsillectomy Clifford F Lake, Minnesota 
J'fed 30 851 (Aug) 1947 

Infection of the neck after tonsillectomy is not a common occurrence but it 
ocs take place, and the author warns that after every tonsillectomy it should be 
'hatched for The situation may be represented by cervical adenitis, cellulitis of 
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the neck, infection of a fascial space, thrombophlebitis and septicemia or any com- 
bination of these conditions Some of these infections are dangerous and demand 
prompt rational treatment In the paper such treatment is given m detail, and m 
the conclusion the statement is made that tonsillectomy should not be carried out 
m the presence of acute infection in the pharynx or mouth 

Stoesser, Minneapolis [Am J Dis Child ] 


Larynx 

Foreign Bodies in the Respiratory Tract John R Richardson, New Eng- 
land J Med 235 707 (Nov 14) 1946 

The diagnosis of a foreign body in the respiratory tract is easy when one 
remembers to think of the possibility The story of the patient or that of the 
patient’s family should be believed until proved wrong Roentgenologic examina- 
tion should include the entire respiratory and digestive tracts Fluoroscopy of 
the chest is indicated when a nonradiopaque foreign body is suspected Unless a 
foreign body can be completely visualized, it is dangerous for one to attempt its 
extraction The safe removal of a foreign body is aided by reference to a duplicate, 
as well as roentgenologic study, so that its exact position and location are under- 
stood Only then can removal be accomplished without the possibility of doing 
more harm than good through unwise manipulation 

From the Author’s Summary [Am J Dis Child] 


Elective Tracheotomy Following Thyroidectomi Bernard J Ficarra, New 
York State J Med 48 919 (April 15) 1948 

This case report is from the Department of Surgery, St Peter’s Hospital 
Brooklyn A man of 56 had hoarseness and dyspnea on exertion for several 
weeks, associated with a thyroid gland “twelve times normal size” Total thy- 
roidectomy was done, plus an “elective tracheotomy ” The tube was removed 
on the second day, and recovery was uneventful Compression of the recurrent 
nerves is common in such cases , edema of the larynx or trachea is the indication 
for tracheotomy The hazards of tracheotomy are infection of the wound 
emphysema and pulmonary infection Therefore, penicillin (20,000 units m 1 cc of 
isotonic sodium chloride solution five times daily) should be given while the 
tube IS m situ The best way to prevent emphysema is to pack the wound wide 
open Against pulmonary infection, frequent suction and instillation of penicillin 
through the tube are helpful measures Prior to removal of the tube, a roent- 
genogram of the chest should be taken, it may show fluid or an old blood clot 
A friction rub similar to a pericardial rub may help to reveal the clot Tolerance 
of a stylet m the tube for twelve hours indicates extubation Three days is the 
longest time the tube is required Voorhees, New York 


Miscellaneous 


The Treatment of Meningitis Due to Haemophilus Influenzae with 
Streptomycin Louis Weinstein, New England J Med 235 101 (July 25) 
1946 

Nine patients with purulent meningitis, due to type B Hemophilus influenzae in 
7 and to an untypable strain in 2, were treated with streptomycin, with complete 
recovery in 7 cases The drug was given intramuscularly m doses ranging from 
15,000 to 125,000 units every three hours and intrathecally in amounts varying 
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from 10,000 to 25,000 units every twenty-four hours Two of the 9 patients with 
influenzal meningitis treated with streptomycin died One showed complete absence 
of response to the antibiotic agent The other died of an mtercurrent broncho- 
pneumonia due to Staphylococcus aureus, which was not affected by penicillin 
The blood and spinal fluid were cleared of the causative organisms m from 
twenty-four to forty-eight hours in all cases except the 2 due to atypical strains 
No relapses or sequelae of the influenzal meningitis were observed in any of the 
recovered patients over a period of from six to ten weeks after the cessation of 
streptomycin treatment No toxic reactions attributable to streptomycin were 
observed m the nervous, hematopoietic or urinary systems 

Infection with Staph aureus developed in 2 of the patients receiving strepto- 
mycin — meningitis m 1 patient and bronchopneumonia in the other — after they had 
been completely free of H influenzae m both the spinal fluid and blood for several 
days and were apparently recovering clinically Bacteremia was present in both 

From the Author’s Summary [Am J Dis Child ] 


Fulminating Meningitis and Intrathecal Penicillin Byron D St John, 
New York State J Med 47 2603 (Dec 1) 1947 

A white woman of 23 became violently ill and went quickly into coma, having 
had symptoms of an ordinary cold On admission to the hospital, the patient had 
been ill only about five hours Spinal puncture showed a pressure of 44 mm of 
mercury, there were 13,700 white blood cells, mostly polymorphonuclear leuko- 
cytes, per cubic millimeter No organisms were reported m the smear or the culture 
One hundred thousand units of penicillin in 5 cc of spinal fluid were injected slowly 
into the spinal canal, requiring forty-five minutes A violent reaction of the uncon- 
scious patient made restraint necessary Five grams of sulfadiazine sodium were 
given intravenously at once and 2 Gm of sulfadiazine through an mtranasal tube 
every four hours The blood culture remained negative, and there were no 
organisms m the spinal fluid Great improvement was noted on the third day, 
but a severe headache occurred on the fourth day Spinal puncture was again done, 
and 8 cc of opalescent fluid was removed On the sixth day, the patient’s 
temperature was normal and all medication was discontinued No nystagmus, 
squint or double vision were present, the neck was not stiff One week later, 
tbe patient went home, apparently well She remained in good health to the 
time of writing, becoming pregnant six months after the illness 

[Abstracter’s Note — It is unfortunate that the germ causing the condition 
"as not found Apparently this was not a meningococcic meningitis The author 
mentions streptomycin as gaining importance in the treatment of meningitis but 
does not say that he has used it ] Voorhees, New York 


Oy Original Work in Plastic Surgery in New York State Eliott B Hague, 
New York State J Med 48 617 (March 15) 1948 

This IS a historical sketch of the early work in plastic and reconstructive 
simgerj m New York state For the period prior to the Civil War there is 
"0 record” up to the time of Dr Frank Hastings Hamilton (1813-1886) Most 
0 the article is given over to eulogy of Hamilton’s life and work He was 
graduated from the University of Pennsylvania School of Medicine in 1835, 
ecame Professor of Surgery in the College of Physicians and Surgeons of 
estern New York and later held a like position in Geneva ifedical College 
u IS said to hav e been a “master of extirpative and reconstructive surgery ” 

e eiolved the principle of attaching skin grafts to periosteum to avoid retraction 
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(this principle was the basis of successful plastic surgery about the eye as carried 
on by the late Dr John M Wheeler) Hamilton performed rhinoplasty by the 
Indian method of transplantation of forehead flaps In 1858, he extirpated 
the entire parotid gland, the effect on the facial nerve is not stated When Dr 
Holmes needed support for his theory of the cause of puerperal fever, Hastings 
“defended (it) with his pen ” Hague concludes that reconstructive surgery was 
advanced by regional surgeons (specializing in pelvic, abdominal or traumatic 
surgery, etc ) and that much of this work will remain m their hands There 
are many competent general and regional plastic surgeons 

(Abstracter’s Note — A strange omission concerns the remarkable work of 
the late Dr John O Roe, of Rochester, who flourished around the turn of the 
nineteenth century He was a master in his day and “set” many technics now 


m use) 


VoORHEES, New York 


A Simplified Method of Obliterating Frontal Bone Defects D M Lierle 
and W C Huffman, Laryngoscope 59 61 (Jan ) 1949 

There are many ways to obliterate a bony defect of the skull by transplantation 
of tissue Lierle and Huffman fill the cavity with small pieces of autogenous bone 
The graft takes well, the shape can easily be molded, and no harm results to the 
underlymg brain tissue Hitschler, Philadelphia 


Potential Hazards from Radiation Treatment of Hypertrophied Lymphoid 
Tissue in the Nasopharynx Laurence L Robbins and Milford D 
Schulz, Laryngoscope 59 147 (Feb) 1949 

Untoward effects of roentgen ray and radium treatment may not appear for 
years Not enough time has passed since the widespread use of the nasopharyngeal 
radium applicator to be certain that such effects will not appear in the future 
Harm has resulted from even an erythema dose, and this dose in some cases is 
less than that used in the nasopharynx Furthermore, it is difficult to determine 
the exact amount of radiation which reaches the tissues from the applicator 
Because of these potential dangers, the operator is warned not to use this means 


of therapy without due consideration 


Hitschler, Philadelphia 


The Use of Splenic Extracts in the Treatment of Allergic Conditions 
OF the Upper Respiratori Tract and of Bronchial Asthma. Virgilio 

Sangiovanni, Pract oto-rhino-laryng 9 79, 1947 

* 

The author presents a report on a series of 20 patients suffering from bronchial 
asthma and vasomotor rhinitis who were treated with endosplenina® (Istituto- 
Sieroterapico Milanese), a proprietary extract of the spleen The course of treat- 
ment consisted of a series of five intramuscular injections of 10 cc each, one given 
every other day The results were excellent in 95 per cent of the patients and 
good in 5 per cent The asthmatic and nasal disturbances disappeared for periods 
of from one to four months In 1 case, there was complete involution of the nasal 
polyps Although recurrences did occur, a second or third series of injections 
produced rapidly favorable results The author states the belief that the spleen 
exerts an endocrine influence and that allergic diseases are connected with hormonal 
imbalance, which may be reduced to a normal state by the administration of splenic 

Persky, Philadelphia 



Book Reviews 


Die Klmik der Labyrinthitis und Paralabyrinthitis au£ Grund des Roent- 
genbefundes By Prof Dr Med Horst WuIIstein, Chief of the Ear, Nose 
and Throat Department of the Jung-Stilling Hospital, Siegen, Westphalia, 
Germany Paper Price, $8 50 Pp 150, with 64 illustrations Stuttgart 
Georg Thieme, Verlag Imported by Grune & Stratton, Inc, New York, 
1948 ’ 

This book deals essentially with roentgen interpretation of pathologic processes 
of the internal ear The first section treats of the methods of examination, in which 
Wullstein stresses the Stenvers position as being most favorable for accurate 
interpretation of otic pathologic conditions While tomographs may be of value 
in a number of instances, the author relies on the Stenvers position for more 
exact delineation and structural changes He states, however, that in spite of the 
most careful technic, certain conditions cannot be diagnosed with certainty These 
are either a small circumscribed area of internal otitis or a diffuse internal otitis, 
involving only the mucosa of the inner ear Other conditions involving the 
destruction of the bony capsule can readily be diagnosed, particularly when 
there is frank osteitis 

The second section deals with roentgen findings and, in many instances, with 
photomicrographs of many pathologic conditions The roentgenograms are 
clarified by schematic drawings, which explain the condition present The author 
begins this section by presenting the normal structures and proceeds with the 
discussion of many pathologic conditions, such as cholesteatoma and erosion of 
the various sites throughout the inner ear The various disorders are illustrated 
by actual case histories, in which the entire course of the disease is briefly outlined 

The third section of the book is concerned essentially with symptomatology, 
diagnosis and treatment Considerable emphasis is placed on the role of chemo- 
therapy Included is an extensive bibliography The book, although confined 
to an extremely narrow field of otology, presents the newer thoughts on the 
subject of diagnosis and treatment of labyrinthitis and is of a considerable value 
both to the otologist and the roentgenologist 


Radiologic Exploration of the Bronchus By S di Rienzo, M D , assistant 
professor of Radiology and Physiotherapy, Chief of the Radiology Depart- 
ment of the Institute of Cancer, University of Cordoba, Argentina Translated 
by Tomas A Hughes, M D , with a foreword by Richard H Overholt, M D 
Trice, $10 75 Pp 346, with 520 illustrations Springfield, 111 Charles C 
Thomas, Publisher, 1949 


This new work concerning the bronchus is devoted, as the title indicates, to 
be radiologic exploration of the tracheobronchial tree and pulmonary segments 
°r clinical diagnostic and therapeutic aspects The author is well qualified to 
present this material, which is well organized, rather clearly written and logically 

presented 

Numerous references at the end of each chapter supplement the material from 
s author’s own experience in this field The book is adequately illustrated, 
^^°bgh some illustrations are used as many as three times throughout the 
There are thirteen chapters in the book on embryology of the respiratory 


text 
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tract, bronchial histology, anatomy of the bronchus, bronchographic characteristics 
of the normal bronchus, radiologic exploration of the bronchus by the contrast 
method, tomography, serial exploration, bronchopulmonary malformations, bron- 
chiectasis, emphysema and asthma, carcinoma of the lu"g, hydatid cyst of the 
lung and suppuration The book is completed by an index of authors, subjects and 
illustrations This work should be of interest to clinicians, roentgenologists, oto- 
laryngologists and thoracic surgeons in particular 

Rienzo has had many years of clinical experience with the subject he discusses, 
and for this reason the book merits some consideration For example, a fine com- 
parison of the various classifications of bronchial branches is contained for the 
reader’s information In passing, an exception may be taken to the statement 
that accidents nearly always occur with the use of contrast substances With the 
measures used by most of the large clinics in this country, this is the exception 
rather than the rule 

Reconstructive and Reparative Surgery By Hans May, M D , FACS, 
Assistant Professor of Surgery, Graduate School of Medicine, University of 
Pennsylvania Foreword by James Barrett Brown, M D , FACS Price, 
$15 Pp 964, with 963 illustrations, 17 in color Philadelphia F A Davis 
Company, 1947 

Plastic surgery received a new impetus during and immediately after World 
War I, then came a settling-down period, which continued until World War II 
Then, the enormous number of casualties and persons wjth maiming of various 
parts of the body brought an increasing number of plastic surgeons into the field 
of repair and reconstruction This book is testimony to the amount of work now 
being done to make the lot of the blesse happier 

This volume will appeal to the general surgeon because it is based on a 
thorough understanding of surgical principles These general principles make up 
Division I and illustrate free tissue grafting, shifting of tissue and transplantation 
Wound healing, the care of burns and correction of scars receive special attention 
Division II IS concerned with the head and neck, especially with cosmetology and 
defects Division III is confined to the trunk and considers procedures involving 
the female breasts, the genitalia and the sphincter am and with the building of a 
new, extrathoracic, esophagus The subjects considered in division IV are the 
hand and foot and the muscles, nerves and blood vessels which supply these mem- 
bers The bones and joints are, of course, objective factors m any attempt to 
repair the limbs In division V are cited about 126 cases Black and white 
photographs illustrate the condition before and after the prosthesis is fitted 
There are an index of illustrations and an index of subjects covering the entire 
book At the end of each chapter is a complete bibliography This is an excellent 
reference book, but it may be recommended for general reading also, since the 
style IS interesting and the material comprehensive 

Histology and Histopathology of the Eye and Its Adnexa By I G 
Sommers, M D Price, $12 Pp 784 New York Grune & Stratton, 
Inc, 1949 

Since a good textbook on ocular pathology has long been needed, a new work 
on the subject is a matter of considerable mterest Unfortunately, while the book 
does mark an advance, it leaves something to be desired 

The normal histology and general pathology of the eye are discussed in two 
short sections The third section forms the body of the book and covers ocular 
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histopathology Each chapter is followed by an extensive list of readings from 
the source material and by a most comprehensive bibliography, which gives 
evidence of tireless scholarship 

There is much valuable information to be found in the book, but it is not always 
expressed in a manner easily grasped by the novice The illustrations are not as 
numerous as the subject requires and have, in general, a lack of distinctness which 
impairs their usefulness 

Aside from making use of this book for the readings, the bibliographies and the 
convenience of a single small volume, the average student may still turn to the 
sections on pathology incorporated in the volumes of Duke-Elder’s “Text-Book 
of Ophthalmology” 

Surgery of the Eye Second edition By Meyer Wiener, M D Price, $12 
Pp 426 New York Grune & Stratton, Inc, 1949 

This highly readable and eminently practical book does not cover every surgical 
procedure in ophthalmology, but it does give those which the author has used 
successfully and can recommend A single method, and in some instances several 
methods, are described for each condition requiring ophthalmic surgery 

The exacting requirements for a book presenting surgical technics are hand- 
somely met by numerous, excellent illustrations and by clear, detailed exposition 
This achievement is in the tradition of Meller In addition, the book is noteworthy 
for its many and ingenious suggestions 

To the material in the first edition, published in 1939, are added descriptions of 
gomotomy for congenital glaucoma, implantation in evisceration, with preservation 
of the cornea, and corneal transplantation, in which the Wiener punch is used to 
obtain mechamcally a beveled edge It would have been interesting to have had 
more detailed description of the postoperative care, particularly in the matter of 
corneal transplantation, m which such care is so important but its omission does 
not detract from the general excellence of the book 
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INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 

AND BrONCHOESOPHAGOLOGY 

President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St, Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr William H Johnston, 1515 State St , Santa Barbara, Calif 
Secretary Dr J Milton Robb, 1553 Woodward Ave, Detroit 26, Mich 

American Academy of Ophthalmology and Otolaryngology 

President Dr J Mackenzie Brown, 1136 W 6th St, Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

American Broncho-Esophagological Association 

President Dr LeRoy A Schall, 243 Charles St, Boston 
Secretary Dr Edwin N Broyles, 1 100 N Charles St , Baltimore 1 
Place Hotel Mark Hopkins, San Francisco Time May 25-27, 1950 

American Laryngological Association 
President Dr Ralph A Fenton, 1020 S W Taylor St , Portland, Ore 
Secretary Dr Louis H Clerf, 1530 Locust St, Philadelphia 2 
Place Hotel Mark Hopkins, San Francisco Time May 23-24, 1950 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr Robert C Martin, 384 Post St, San Francisco 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester 7, N Y 
SECTIONS 

Eastern — Chairman Dr Robert L Moorhead, 125 Remsen St, Brooklyn 
Southern — Chairman Dr William D Stimson, 899 Madison Ave , Memphis, Tenn 
Middle — Chairman Dr J Marion Sutherland, 3001 W Grand Blvd , Detroit 
Western — Chairman Dr J B Naftzger, 6777 Hollywood Blvd , Hollj^vood, Calif 
American Otological Society 

President Di Philip E Meltzer, 20 Charlesgate, W , Boston 
Secretary Dr Gordon D Hoople, 1100 E Genesee St , Syracuse 3, N Y 

American Otorhinologic Society for the Advancement of Plastic 
AND Reconstructive Surgery, Inc 

President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 

American Society of Ophthalmologic and Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessary to 
keep tins list up to date 
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Aagesen, W J Penicillin In chronic otitis 
media, *716 

Abnormalities and Deformities See under 
names of organs and regions, as Ear, etc 
Abscess See under names of organs and 
regions as Brain, Cerebellum, etc 
Acid Amino See Amino Acids 
Acne rosacea, rhlnophyma, *443 
Adenoidectomy and tonsillectomy, abscess of 
brain following, *450 

tnbromoethanol-ether anesthesia used for 
tonsillectomy and adenoidectomy , analysis 
of 3042 cases over 8 year period, *290 
Aerosols See Penicillin, Streptomycin, etc 
Air, pressure, new treatment of acute aero- 
otltls media, *255 

Air Passages See Kesplratory Tract 
Airplane See Aviation and Aviators 
Alexander, M H Ozena, evaluation of sur- 
gical treatment, *805 

Alexander, S A Abscess of brain following 
tonsillectomy and adenoidectomy, *450 
Allergy See Anaphylaxis and Allergy 
Altmann, F Problem of so-called congenital 
atresia of ear, histologic report of new 
case, *759 

Alveolus, inferior, and mandible, surgical 
treatment of malignant tumors of, *513 
American Medical Association, hearing aids 
accepted by Council on Physical Medicine 
and Hehabilltatlon of, 229 
third annual clinical session of, 681 
Amino Acids, causes and treatment of deaf- 
ness and impaired hearing, 113 
Amyloidosis , primary amyloid deposits in 
larynx, *309 

Analgesia, demerol-hyosclne edema of uvula 
following, 236 

Anaphylaxis and Allergy , allergic aspects of 
endogenous uveal disease 475 
allergic manifestations of eye, 474 
allergy as cause of nuchal myalgia and 
associated headache, *745 
allergy in glaucoma, 475 
chronic allergic sinusitis, 4b7 
etiology of allergies, 483 
experimental investigation of, 502 
insulin treatment of 504 
Meniere s disease, 472 
miscellaneous allergies, 504 
pharmocology of antihlstamlnic drugs, 488 
review for 1947, *466 
sex hormones in allergic disorders 501 
survey of ragweed pollination in New York 
metropolitan district in 1946, 678 
treatment and drugs other than antlhlsta- 
minic substances 500 

treatment of allergic and vasomotor rhinitis 
with hesperidln chilcone sodium, *813 
use of splenic extracts in treatment of 
allergic conditions of upper respiratory 
tract, 840 

virus vaccine immunization against common 
cold, *406 

And^on, J E Dental considerations In 
nttlng hearing aid ear inserts, *659 


Anesthesia, barbital and barbital derivatives , 
use of thiopental sodium DSP (sodium 
pentothal®) in operations on ear, nose 
and throat, *295 

general, in peroral endoscopy, especially 
in esophagoscopy and gastroscopy, *561 
Intravenous procaine, 679 
tnbromoethanol, used for tonsillectomy and 
adenoidectomy , analysis of 3042 cases 
over 8 year period, *290 
tympanosympathetic, for tinnitus aurlum 
and secondary otalgia *200 
vasomotor rhinitis, its physlopathologlc 
mechanism, effects of procaine hydro- 
chloride infiltration of temporal arteries, 
237 

With pentothal-sodium, nitrous oxide, and 
etlier, evaluation of, 678 
Anomalies See under names of organs and 
regions 

Antigens and Antibodies, active immunization 
against secondary bacterial infections of 
common cold, production of protective 
antibodies in human adults by oral 
administration of stock polyvalent bac- 
terial vaccines, *693 
Antrotomy See Mastoid, surgery 
Antrum See Maxillary Sinus 
Aphasia, 677 

Apparatus See also Instruments 
anatomy of bronchial tree, *9 
aunculo-mastold tube pedicle for otoplasty, 
362 

functional examination of hearing, *335 
hearing aid in mixed deafness, *249 
hearing tests, methods, instruments and 
principles, 335 

inhalation of penicillin and streptomycin 
in office practice, *156 
mandibular facet slip in cerebral palsy, 510 
new treatment of acute aero-otitls media, 
•255 

twenty-five years of cleft palate prosthesis, 
509 

Arteries, compression of trachea by anomal- 
ous innominate artery, operation for its 
relief, 236 

temporal, vasomotor rhinitis, its physio- 
pathologic mechanism, effects of procaine 
hydrochloride infiltration of, 237 
Articulation See Speech 
Arytenoidectomy See under Daryns 
Aspiration See Apparatus 
Asthma therapy, nethaphyl in treatment of 
nasal allergy and bronchial asthma, 470 
Atkinson, M Mdnlere’s syndrome, observa- 
tion on vitamin deficiency as causative 
factor, cochlear disturbance *564 
Atrophy, simple and compensatory hyper- 
trophy, role in Intranasal surgery, *172 
Audiogram See Hearing, tests 
Audiometry See Hearing, tests 
Audition See Hearing 
Auditory Organ See Ear 
Avertin See Anesthesia 
Aviation and Aviators, medical consideration 
of air traveller, 680 

new treatment of acute aero-otitls media, 
*255 

Avitaminosis See under Vitamins , and 
under names of deficiency diseases 

Bacilli See Bacteria 

Bacitracin, its topical use in aural and 
pharyngeal infections, *284 
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Bacteria, active immunization against sec- 
ondary bacterial infections of common 
cold, acquired immunity in mice follow- 
ing oral and Intra-abdominal administra- 
tion of stock polyvalent bacterial vaccines, 
*687 

active Immunization against secondary bac- 
terial infections of common cold , produc- 
tion of protective antibodies in human 
adults by oral administration of stock 
polyvalent bacterial vaccines, *693 
Inhalation of penicillin and streptomycin 
In office practice, *156 
Barotrauma See Air, pressure 
Barton K T Modern management of oro- 
antral fistula, *732 

Becker 0 J Surgical correction of abnor- 
mally protruding ear *541 
Bernhardt, A Hemangioma of larynx, *835 
Bismuth and Bismuth Compounds, Therapy 
S 60 ^Tonsils 

Blood, experimental investigation of allergy 
502 

vessels, otosclerosis , theory of Its origin 
and development, *115 

Boemer, L C Recovery In otitic pneu- 
mococclc meningitis, *669 
Bondi, A Jr Active Immunization against 
secondary bacterial Infections of common 
cold, production of protective antibodies 
In human adults by oral administration of 
stock polyvalent bacterial vaccines *693 
Bones See also under names of bones 
Conduction See Deafness, Hearing tests 
growth, effect on ear of vitamin A feeding 
after severe depletion *20 
growth, otosclerosis, theory of Its origin 
and development, *115 
monostotic fibrous dysplasia , report of 2 
cases, *319 

transplantation In evaluation of surgical 
treatment of ozena *805 
transplantation , surgical treatment of malig- 
nant tumors of Inferior alveolus and 
mandible, *518 

Book Review s 

Chlrurgle de loreille, du nez du pharynx 
et du larynx, M Aubry, 370 
Contribution to Study of Surgical Approach 
to Attic by Endaural Route J B de 
Romanet, 684 

Die Kllnik der Labyrinthitis und Para- 
labyrinthitls auf Grund des Roentgen- 
befundes, H SVullstem, 841 
Diseases of Nose and Throat, St C Thomp- 
son and V E Negus 683 
Headaches What Causes Them How to 
Get Relief, N D Fabricant, 371 
EQstology and Hlstopathology of Eye and 
Its Adnexa, I C Sommers, 842 
Oral Surgery, K H Thoma 240 
Radologic Exploration of Bronchus S dl 
Rlenzo, 841 

Reconstructive and Reparative Surgery, H 
May, 842 

Repercussions sur 1 enfant des maladies 
hifectleuses de la m6re pendant la gros- 
sesso (toxoplasmose et embryopathle 
rubeoleuse en partlculier) Etude Clini- 
que encfiphalograpblque et serologlque 
F Bamatter, 369 
Surgery of Eye, M Wiener 843 
Temporal Bone and Ear, T H Bast and 
B J Anson 371 

Traltement chlrurgical de I’otosponglose , 
M Sourdine, 683 

Treatment of Primary Malignant Tumors 
of Maxilla (In French) , M Dargnet, M 
Gignoux and J Galllard, 684 
Zinc Ions In Ear Nose, and Throat Work 
A. R Frlel, 685 

Brain See also Nervous System 

abscess following tonsillectomy and ade- 
noldectomy *450 


Brain — Continued 

abscess of cerebellar lobe of otogenic origin , 
combined otolaryngologic and neurosurgi- 
cal treatment m 6 cases, *429 
recurring mastoiditis, meningitis and abscess 
of right temporosphenold lobe, *462 
tumor simulating purulent meningitis, 679 
tumors, diagnosis In children, 511 
Brewer D W Hypopharyngeal polyp, *831 
Bronchi, anatomy of bronchial tree, *9 
Bronchoesophagology and Otorhinolaryngology 
Second Pan-American Congress of, 368 
Bronchoscopy, anesthesia In peroral endo- 
scopy , especially general anesthesia In 
esophagoscopy and gastroscopy, 561 
Brunner H Acute deafness in scarlatina 
*589 

Burnham, H H Anterior ethmoidal nerve 
syndrome , referred pain and headache 
from lateral nasal wall, *640 
Burtoff, S Plasma cell tumor simulating 
bilateral maxillary sinusitis, *666 

Callaghan W C Unilateral paralysis of 
larynx, *605 

Campbell, P A Streptomycin toxicity of 
eighth nerve *251 

Cancer See under names of organs and 
regions as Esophagus Jaws , Larynx 
Pharynx , etc 
Carcinoma See Cancer 
Cardiovascular System See Arteries , etc 
Cartilage, arytenoid , new Intralaryngeal 
approach In arytenoidectomy In bilateral 
abductor paralysis of vocal cords, report 
of 3 cases, *634 

establishing preserved cartilage bank 366 
surgical correction of abnormally protrud- 
ing ear, *541 

Catarrh See under Otitis Media, Respira- 
tory Tract, Rhinitis, Sinuses, nasal, etc 
Cells See also Tissue 
Cerebellum , abscess of cerebellar lobe of 
otogenic origin , combined otolaryngologic 
and neurosurgical treatment In 6 cases 
*429 

Cerebrospinal Fever See Meningitis 
Cerebrum See Brain 

Chase, G R Blast Injuries to ear Texas 
City disaster, *1 

Chemotherapy See under names of diseases 
and chemotherapeutic agents as Men- 
ingitis, Otitis Media, Penicillin, etc 
Children See also Infants 
acute deafness In scarlatina *589 
diagnosis of brain tumors In 511 
management of acute laryngotracheobron- 
chltis *724 

rehabilitation of hard of hearing 357 
Chin See Face, surgery 
Choanae See Nose 

Cholsteatoma , modified technic of plastic pro- 
cedure In radical mastoidectomy, circum- 
scribed labj rintliltls and periphlebitis of 
lateral sinus In course of chronic purulent 
otitis media with cholsteatoma, *821 
Chorda Tympanl See Nerves 
Chordoma , of maxillary antrum and nares 
report of case clinically resembling Hodg- 
kin s disease first diagnosed by biopsy of 
cervical node, *647 
Cleft Palate See Palate 
Cochlea See Ear Internal Hearing, Labj- 
rinth 

Colds See Respiratory Tract, diseases 
Collagen, primary amyloid deposits In larvnx 
*309 

Collins K Bacitracin, Its topical use in 
aural and pharyngeal Infections *284 
Columella Nasi See Nose 
Communicable Diseases See Meningitis etc 
Concussion See Explosions 
Congress See Societies 
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Conley, J J Surgical treatment of malig- 
nant tumors of inferior alveolus and man- 
dible, *513 

Cooke, S L Monostotic fibrous dysplasia , 
report of 2 cases, *319 
Correction in article by Dr James M Evans 
“Eole of Compensatory Hypertrophy and 
Simple Atrophy in Intranasal Surgery,' 
Arch Otol 50 172 (Aug ) 1949, 685 
Cota, A C Dental considerations in fitting 
hearing aid ear inserts, *659 
Corti’s Organ See Labyrinth 
Coryza See Besplratory Tract diseases , 
Khlnltis 

Coyle, J E Bacitracin, Its topical use in 
aural and pharyngeal infections, *284 
Cranium, monostotic fibrous dysplasia, report 
of 2 cases, *319 

simplified method of obliterating frontal 
bone defects, 840 

Cjsts See under names of organs and 
regions as Nose, etc 


Darrough, L E Primary amyloid deposits 
In larynx, *309 

Davis D Inhalation of penicillin and 
streptomycin in office practice, *156 
Deafness See also Ear , Hearing , Otitis 
Media, Otosclerosis, etc 
acute, in scarlatina, *589 
blast Injuries to ear, Texas City disaster 


causes and treatment of, *113 
chorda tympanl nerve graft, report of 
follow-up observations 1 year postopera- 
tlvely, *243 

chorda tympani nerve section and tympanic 
plexectomy , new technic used In cases 
of deafness, tinnitus and vertigo, *81 
chronic progressive, including otosclerosis 
and diseases of Inner ear , review of litera- 
ture for 1946, *97 
clinical management of, 506 
due to lymphoid hyperplasia of nasopharynx. 


due to trauma, 108 

functional examination of hearing, *335 
hearing aids accepted by Council on Physi- 
cal Medicine and Kehabilitation, American 
Medical Association, 229 
blearing aids for, 354 
Tests See Hearing tests 
Meniere's syndrome , observations on vita- 
mm deficiency as causative factor, coch- 
lear disturbance *564 
mixed hearing aid in, *249 
present status of fenestration operation, 362 
psychogenic, *110, 345 
rehabilitation of hard of hearing, 357 
therapy , perilymph and its relation to 
improvement of hearing which follows 
fenestration of vestibular labyrinth in 
clinical otosclerosis, *377 
therapy , treatment of otosclerosis 98 
Dentition See Teeth 

Derlacki E L Chronic progressive deaf- 
ness, including otosclerosis and diseases 
inner ear, review of literature for 
1946, *97 

Diehl, K L Sulfamylon® and streptomycin 
in treatment of infections of ear, pre- 
liminary report, *700 

Dletltics , effect on ear of vitamin 
A feeding after severe depletion *20 
System See Stomach, etc 
Diphtheria epidemic of 676 
of eosophagus, case involving stomach and 
tongue 238 

with observations on Schick 

xcsts, 674 

treatment of chronic nasal diphtheria car- 
ricrs 508 

See Paralysis 

otolaryngologic societies 114 
Dlvern 512, 686, 844 

Diverticulum See Pharynx 


Dizziness See Vertigo 
Dow, C H Use of radium in tieatment of 
hypertrophic lymphoid tissue in naso- 
pharynx, *417 

Drainage, role of compensatory hypertrophy 
and simple atrophy in intranasal surgery 
*172 

Drugs and treatment other than antihis- 
taminic substances, 500 
causes and treatment of deafness and 
impaired hearing 113 
pharmacology of antihistaminic drugs, 488 
study on range of usefulness of new dual 
form intranasal medicament, *190 
Dvvoretzlcy, W Modified technic of plastic 
procedure in radical mastoidectomy 
report of results in case of circumscribed 
labyrinthitis and periphlebitis of lateral 
sinus in course of chronic purulent otitis 
media with cholsteatoma, *821 
Dysarthria See Speech 

J^ysphonta See Speech, Voice 

Dysplasia, monostotic fibrous, report of 2 
cases, *319 

Dyspnea, psychosomatic, and psychosomatic 
rhlnorrhea, 675 

E^r See also Deafness , Hearing , and under 
names of special structures, as Laby- 
rinth, Mastoid, etc 

abnormally protruding, surgical correction 
of, *541 

aural diseases of infants, 836 
bacitracin , its topical use in aural and 
pharyngeal infections, *284 
blast injuries, Texas City disaster, *1 
chorda tympani nerve graft , report of 
follow-up observations 1 year postoper- 
atively, *243 

'chorda tympani nerve section and tympanic 
plexectomy, new technic used in cases of 
deafness, tinnitus and vertigo, *81 
chronic progressive deafness, including oto- 
sclerosis and diseases of inner ear, review 
of literature for 1946, *97 
circulation of labyrinthine fluids, experi- 
mental investigation in rabbits, 234 
clinical management of deafness, 506 
dental considerations in fitting hearing aid 
ear Inserts, *659 

Diseases See Meningitis , Otitis Media 
Otosclerosis , etc 
Discharge See Otitis Media 
effect of vitamin A feeding after severe 
depletion, *20 

eustachian tube irradiation, 363 
Fistula See Fistula 
functional examination of hearing *835 
hearing aids, 354 / 

inner, influence of sulfonamide drugs on 
labyrinthitis and on indications for oper- 
ative interventions in, 507 
inner, studies on stability of man, 507 
internal, perilymph its relation to im- 
provement of hearing which follows fenes- 
tration of vestibular labyrinth In clinical 
otosclerosis, *377 

Menlfere s syndrome , observations on vitamin 
deficiency as causative factor, cochleai 
disturbance, *504 

Middle See also Otitis Media, Vertigo 
aural 

middle, rhabdomyosarcoma of, *330 
Murmurs See Tinnitus 
new treatment of acute aero-otitis media 
*255 

nose and throat, use of thiopental sodium 
U S P (sodium pentothal®) in operations 
on *295 

otosclerosis, theory of its origin and devel- 
opment, *115 

practical aspects of labyrinthine tests, 671 
present status of fenestration operation, 362 
problem of so-called congenital atresia, his- 
tologic report of new case *759 
report of case of closure of postaurlcular 
mastoid fistula, 235 
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role of virus infections in etiology of serous 
otitis media, 671 
Sclerosis See Otosclerosis 
some suggestions for speech reception test- 
ing, *388 

sulfamylon® and streptomycin In treatment 
of infections of ear, preliminary report 
*700 

tympanic plexus, 363 

tympanosympathetlc anesthesia for tinnitus 
aurium and secondary otalgia, *200 
use of nitrofuran therapy in external otitis, 
671 

Edema of uvula following deraerol-hyoscine 
analgesia, 236 

Education, medical, graduate , postgraduate 
training in otolaryngology, *59 
Electrons, some suggestions for speech recep- 
tion testing, *388 

Embryo , problem of so-called congefiital 
atresia of ear, histologic report of new 
case *759 

Encephalography See under Brain 
Endoscopy See also Bronchoscopy 
Endosplenlna® See under Spleen, extracts 
Epiglottis, surgery at base of tongue by 
transpharyngeal approach, *373 
Eplpliarynx See Nasopharynx 
Epithelium See Ear, tympanic membrane , 
Pharynx 

Equilibrium See also Labyrinth, etc 
Ersner M S Hearing aid in mixed deafness, 
*249 

Ozena , evaluation of surgical treatment, 
*805 

Tinnitus, aurium in otosclerosis, *440 
Estrogens See also Hormones 
Esophagosoopy See Esophagus 
Esophagus , anesthesia in peroral endoscopy 
especially general anesthesia in esopha- 
goscopy and gastroscopy *561 
carcinoma, without dysphagia, 674 
cicatricial stenosis of hypopharynx treated 
with skin graft, *457 
diphtheria , case involving stomach and 
tongue, 238 

foreign bodies in , perforation by thumb tack 
and subsequent removal by electromagnet, 
*220 

hypopharyngeal polyp, *831 
Ether See under Anesthesia 
Ethmoid Sinus See also Sinuses, Nasal 
conservative and surgical management of 
ethmoid and sphenoid sinusitis, 676 
osteoma of frontal sinus, *618 
Evans, J M Role of compensatory hyper- 
trophy and simple atrophy in Intranasal 
surgery, *172 

Explosions, blast injuries to ear, Texas City 
disaster, *1 

Eyelids, infections, penicillin treatment of 
476 

Eyes, allergic manifestations of, 474 
allery in glaucoma, 475 

Fabricant N D Hydrogen ion concentration 
of nasal secretion In situ in newborn 
Infants, *616 

Face, abnormalities See Harelip 
Fenestration, Labyrinthine See Deafness 
therapy. Otosclerosis 
Fever, Cerebrospinal See Meningitis 
Fisher, G E Use of thiopental sodium 
U S P (sodium pentothal®) in operations 
on ear, nose and throat, *295 
Fistula oroantral, modern management of 
*732 

Food See also Vitamins 
Foramen, jugular , unilateral paralysis of 
larynx, *605 

Foreign Bodies, cicatricial stenosis of hypo- 
pharnjx treated with skin graft, 457 
in respiratory tract, 838 
suppurative sialadenitis produced by foreign 
body in hypopharynx, 827 


Fox, N A^lrus aaccine immunization against 
common cold *406 

Froeschels, E Uvula and tonsils, *216 

Frontal Sinus See Sinuses, Nasal 

Furan Derivatives, use of nitrofuran therapy 
in external otitis, 671 

Ganglion See also Meckel’s Ganglion 
tympanic plexus, 363 

Gastrointestinal Tract See Stomach , etc 
Gllmour, W Anatomy of bronchial tree, *9 
Glas E Idiopathic paralysis of vocal cord 
fixation of vocal cord without anatomic 
lesion, *612 

Glaucoma, allergy in, 475 
Glossoptosis See under Tongue 
Goodyear, H M Intranasal surgery of 
maxillary sinus, *795 

Grafts See Nerves, transplantation. Plastic 
Surgery 

Griesman, B L Improved method of apply- 
ing medicinal solution to middle meatus 
of nasal chamber, *224 
Study on range of usefulness of new dual 
form intranasal medicament, *190 
Suspension mechanism of upper lip and 
columella, *36 

Gullfora, F H Blast injuries to ear, Texas 
City disaster, *1 

Gutterldge E Linear fenestration of lateral 
semicircular canal using curets and dental 
excavators, *833 

Hallberg o E Abscess of cerebellar lobe 
of otogenic origin , combined otolaryn- 
gologic and neurosurgical treatment m 6 
cases, *429 

Harelip and cleft palate repair, 365 
Hams, j D Some suggestions for speech 
reception testing, *388 

Hasegawa, T Prevention of modern sickness 
by intravenous injection of sodium bi- 
carbonate *708 

Hay Fever See Anaphylaxis and Allergy , 
Rhinitis 

Head See Cranium 

Headache, allergy as cause of nuchal myalgia 
and associated headache, *745 
anterior ethmoidal nerve syndrome, referred 
pain and headache from lateral nasal 
wall, *640 

treatment of allergic and vasomotor rhinitis 
with hesperidin chalcone sodium, *813 
Hearing See also Deafness 
aids, 354 See also Deafness 
aids, dental considerations in fitting hearing 
aid ear inserts, *659 

chorda tympani nerve graft, report of 
follow-up observations 1 year postoper- 
atlvely, *243 

functional examination of, *335 
impaired, causes and treatment of, *113 
M6nlere s disease, 472 
perilymph and its relation to improvement 
of hearing which follows fenestration of 
vestibular labyrinth in clinical otosclero- 
sis, *377 

tests methods, instruments and principles, 
335 

tests, some suggestions for speech reception 
testing, *388 
Helix See Ear 
Hemangioma, of larynx, *835 
of mouth, 235 
Hematology See Blood 
Hemoglobin and Hemaglobin Compounds See 
Blood 

Hemorrhage, nasal hemorrhagic telangiectatic 
bleeding controlled by use of sylnasol, 365 
postoperative tonsil bleeding, studies of 
etiology, prevention and management 236 
Heredity, problem of so-called congenital 
atresia of ear, histologic report of new 
case *759 

Hlgbee, D Functional and anatomic rela- 
tion of sphenopalatine ganglion to auto- 
nomic nervous system, *45 



INDEX TO VOLUME 50 


849 


Higli, H , Jr Streptomj cln toxicity of 
eighth nerve, *251 

Histamine See also Anaphylaxis and Allergy , 
Vertigo, aural 

pharmacology of antlhlstamlnlc drugs, 488 
treatment of migraine, 471 
Hodgkin’s Disease, manifestations of, 510 
Holyoke E A Review of allergy for 1947, 
*466 

Hormones, sex, m allergic disorders, 501 
Hydrogen Ion Concentration, of nasal secre- 
tion in situ in newborn infants, *616 
Hypertrophj, compensatory and simple 
atrophy , role in intranasal surgery, *172 
Hyperventilation See Respiration 
Hypopharnjx See Foreign Bodies, Pharynx 

immunity See also Anaphylaxis and Allergy, 
etc 

active immunization against secondary bac- 
terial infections of common cold , acquired 
immunity in mice following oral and intra- 
abdominal administration of stock poly- 
valent bacterial vaccines, *687 
active immunization against secondary 
bacterial infections of common cold, pro- 
duction of protective antibodies in human 
adults by oral administration of stock 
polyvalent bacterial vaccines, *693 
etiology of allergies, 483 
virus vaccine immunization against common 
cold, *406 

Infants See also Children 
and children, roentgenologic diagnosis of 
mastoiditis in 837 
aural diseases of, 836 
latent otitis media in, 836 
newborn, hydrogen ion concentration of 
nasal secretion in situ in, *616 
Infection , active immunization against second- 
ary bacterial Infections of common cold, 
acquired immunity in mice following oral 
and Intra-abdominal administration of 
stock polyvalent bacterial vaccines, *693 
active immunization against secondary bac- 
terial infections of common cold , pro- 
duction of protective antibodies in human 
adults by oral administration of stock 
polyvalent bacterial vaccines, *693 
bacitracin, its topical use in aural and 
pharyngeal infections, *284 
intravenous, sodium bicarbonate, prevention 
of motion sickness by, *708 
of neck after tonsillectomy, 837 
sulfamylon® and streptomycin in treatment 
of infections of ear, preliminary report, 
•700 

iirus, role in etiology of serous otitis media, 
671 

Inhalation See under Penicillin , Strepto- 
mycin 

Injections, Intravenous procaine, 679 
tympanosympathetlc anesthesia for tinnitus 
aurium and secondary otalgia, *200 
Injuries See under names of organs and 
regions, as Ear 

Instruments See also Apparatus 
comments on results of treatment with nasal 
radium applicator, 235 
functional examination of hearing, *335 
hearing aids, 354 

hearing tests, methods and principles, 335 
improved method of applying medicinal 
solution to middle meatus of nasal cham- 
ber, *224 

intranasal surgery of maxillary sinus, *795 
linear fenestration of lateral semicircular 
using curets and dental excavators, 

^Soo 

radli^ and lymphoid tissue of nasopharynx 
hhd^ pharynx, new universal applicator 

some suggestions for speech reception test- 
ng, •388 

insulin allergy treatment of 504 


Jaws, dental considerations in fitting hearing 
aid ear Inserts, *659 

plasma cell tumor simulating bilateral max- 
illary sinusitis, *666 

surgical treatment of malignant tumors of 
inferior alveolus and mandible, *513 
Johansen, H Contact ulcers and laryngeal 
tuberculosis, *264 

Juers, A L Chronic progressive deafness, 
including otosclerosis and diseases of 
inner ear, review of literature for 1946, 
*97 

Karatay, S Rhabdomyosarcoma of middle 
ear, *330 

Kelemen, G Structure and performance in 
animal language, *740 

Kiaer, W Contact ulcers and laryngeal 
tuberculosis, *264 

King, N E Suppurative sialadenitis pro- 
duced by foreign body in hypopharynx, 
827 

Kolmer, J A Active immunization against 
secondary bacterial infections of common 
cold, acquired immunity in mice following 
oral and intra-abdominal administration 
of stock polyvalent bacterial vaccines, 
•687 

Active immunization against secondary bac- 
terial infections of common cold, produc- 
tion of protective antibodies in human 
adults by oral administration of stock 
polyvalent bacterial vaccines, *693 
Kreissl, D J Primary amyloid deposits in 
larynx, *309 

Labia Vocalia See Vocal Cords 
Labyrinth See also Hearing, Otosclerosis, 
Vertigo, aural 

acute deafness in scarlatina, *589 
chorda tympanl nerve section and tympanic 
plexectomy , new technic used in cases 
of deafness, tinnitus and vertigo, *81 
effect on ear of vitamin A feeding after 
severe depletion, *20 
tests, practical aspects of, 671 
Language, structure and performance in ani- 
mal, *740 

Laryngectomy See Larynx, surgery 
Laryngitis See under Larynx 
Laryngoscopy See under Larynx 
Larynx See also Vocal Cords 
contact ulcers and laryngeal tuberculosis 
*264 

new technic for treatment of dilator paraly- 
sis, 508 

primary amyloid deposits in, *309 
rehabilitation in cases of bilateral abductor 
paralysis, open approach to arytenoidec- 
tomy, with report of past four years 
experience, *91 

streptomycin in otolaryngologic tuberculosis, 
364 

structure and performance In animal 
language, *740 

surgery at base of tongue by transpharyn- 
geal approach, *373 
treatment of intrinsic cancer of, 672 
unilateral paralysis of, *605 
Lawrence, M Perilymph its relation to 
improvement of hearing which follows 
fenestration of vestibular labyrinth in 
clinical otosclerosis, *377 
Lederer, P L Postgraduate training in oto- 
laryngology, *59 

Lempert, J Otosclerosis, theory of its origin 
and development, *115 
Perilymph its relation to Improvement of 
hearing which follows fenestration of 
vestibular labyrinth in clinical otosclero- 
sis, *377 

Lempert Operation See Deafness, therapy 
Otosclerosis 

Leptomeningitis See Meningitis 
Lermoyez Syndrome See 1 ertigo, aural 
Lesliln, N Functional examination of hear- 
ing, *335 
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Letterer-Slwe Disease See Reticuloendo- 
thelial System 

Le^\y A Functional examination of hearing 
»335 

Lips See aiso Harelip 

upper, and coiumelia suspension mechanism 
of, *36 

Liiingston, G S Virus laccine immunization 
against common cold, *406 
Lobectomy See Lungs 
Logopedia See Speech, defects 
Lungs See also Respiratory Tract, Bronchi 
etc 

anatomy of bronchial tree, *9 
Tuberculosis See Tuberculosis 
Ljmph Nodes, chordoma of maxillary antrum 
and nares, report of case clinicaliy re- 
sembling Hodgkin s disease first diagnosed 
by biopsy of cervical node, *647 
eiidothoracic, importance of bronchial rup- 
ture in tuberculosis of, 677 
Lymphogranuloma, Hodgkin’s See Hodgkin’s 
Disease 

Lymphoid Tissue See aiso Nasopharynx 
Tonsils, etc 

hyperplasia of nasopharynx deafness due 
to. 103 

radium and lymphoid tissue of naso- 
pharynx and pharynx , neu universal 
applicator, *300 

use of radium in treatment of hypertrophic 
lymphoid tissue in nasopharynx, *417 

MacQuiddy, E L Review of allergy for 
1947, *466 

McReynolds G S Blast injuries to ear 
Texas City disaster, *1 
Malocclusion See under Teeth 
Mandevllle, F B Chordoma of maxillary 
antrum and nares , report of case clinic- 
ally resembling Hodgkin’s disease first 
diagnosed by biopsy of cervical node, *647 
Mandible See Jaws 

Manlon W Dental considerations in fitting 
hearing aid ear inserts, *659 
Marks M A Recurring mastoiditis meningi- 
tis and abscess of right temporosphenoid 
lobe, *462 

Mastoid, modified technic of plastic procedure 
in radical mastiodectomy , circumscribed 
labyrinthitis and periphlebitis of lateral 
sinus in course of chronic purulent otitis 
media uith cholsteatoraa, *821 
postauricular fistula, report of case of 
closure of, 235 

Mastoiditis See also Otitis Media 

recurring with meningitis and abscess of 
right temporosphenoid lobe *462 
Maxilla See Jaws 
Maxillary Bone See Jaws 
Maxillary Sinus , chordoma of maxillary 
antrum and nares report of case clinic- 
ally resembling Hodgkin s disease first 
diagnosed by biopsy of cervical node, *647 
intranasal surgery of, *795 
modern management of oroantral fistula 
*732 

plasma cell tumor simulating bilateral max- 
lllarj sinusitis, *666 

Meckel’s Ganglion, functional and anatomic 
relation of sphenopalatine ganglion to 
autonomic nervous sjstem, *45 
Medals See Awards 

Medicine, Aviation See Aviation and Avia- 
tors 

psychosomatic, rhinorrhea and dyspnea 675 
Medulla, unilateral paraljsis of larynx, *605 
Medwick J X Abscess of cerebellar lobe 
of otogenic origin , combined otolaryngo- 
logic and neurosurgical treatment in 6 
cases *429 

Meltzer, P E Perilymph its relation to 
improvement of hearing which follows 
fenestration of vestibular labyrinth In 
clinical otosclerosis *377 
Jlembrane, Tympanic See Ear, tympanic 
membrane 


Meniere’s Disease See Vertigo, aural 
Meningitis, escherlchia coll, treated with 
streptomycin, 680 

fulminating, and Intrathecal penicillin, 839 
otitic pneumococclc, recovery in, *669 
pmuient brain tumor simulating, 679 
treatment of meningitis due to haemophllus 
influenzae with streptomycin, 838 
with recurring mastoiditis, and abscess of 
right temporosphenoid lobe, *462 
Meredith J M Glossopharyngeal neuralgia 
tic douloureux of ninth cranial nerve 
*789 

Migraine, treatment with histamine, 471 
Morgagni Ventricles See Larynx 
Morris A G Sulfamylon and streptomycin 
in treatment of infections of ear, pre- 
liminary report *700 

Morrison W Radium and lymphoid tissue of 
nasopharynx and pharynx, new unliersal 
applicator *300 

Motion Sickness prevention by intravenous 
injection of sodium bicarbonate, *708 
Mouth , modern management of oroantral 
fistula, *732 

surgical treatment of malignant tumors of 
inferior alveolus and mandible *513 
Mucocele See Cranium, Maxillary Sinus 
Mucosa See under Nose 
Mucous Membrane See Nose 
Muirhead E E Primary amyloid deposits 
in larynx *309 

Muscles pain , allergy as cause of nuchal 
myalgia and associated headache, *745 
pain, treatment of allergic and vasomotor 
rhinitis with hesperidin chalcone sodium 
*813 

masticatory relief of trismus in intraoral 
cancer, 363 

rationale of blowing exercises for patients 
with repaired cleft palates 366 
Myalgia See Muscles, pain 

Narcosis See Anesthesia 
Nares See Nose 

Nasal Sinuses See Sinuses, Nasal 
Nasopharynx and pharynx, radium and lym- 
phoid tissue of, new universal applicator 
*300 

deafnes due to lymphoid hyperplasia of 
103 

potential hazards from radiation treatment 
of hypertrophied lymphoid tissue in 840 
use of radium in treatment of hypertrophic 
lymphoid tissue in *417 
Neil, J H Anatomy of bronchial tree, *9 
Neoplasms See under names of organs and 
regions 

Nerves See also Nervous System Neuralgia 
Acoustic See Vertigo aural 
anterior ethmoidal nerve syndrome, referred 
pain and headache from lateral nasal 
wall *640 

block therapy for pain of laryngeal tuber- 
culosis, 673 

cranial ninth glossopharyngeal neuralgia 
tic douloureux of *789 
eight streptomycin toxicity of, *251 
facial practical anatomical and surgical 
considerations for exposure of 235 
laryngeal , Idiopathic paralysis of vocal cord 
fixation of vocal cord without anatomic 
lesion *612 

Paralysis See under Paialysis 
transplantation, chorda tympani nerve sec- 
tion and tympanic plexectomy , new tech- 
nic used In cases of deafness tinnitus 
and vertigo, *81 

transplantation of chorda tympani nerve 
report of follow-up observations 1 year 
postoperatlvely, *243 
tympanic plexus, 363 

tympanosympathetic anesthesia for tinnitus 
aurium and secondary otalgia *200 
vagus unilateral paralysis of larynx *605 
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Nervous System See also Brain , Nerves , etc 
autonomic, functional and anatomic relation 
of sphenopalatine ganglion to, *45 
etiology of allergies, 483 
Nethaphyl (epliedrine-theophylllne prepara- 
tion) See Asthma, therapy 
Neuralgia, glossopharyngeal, tic douloureux 
of ninth cranial nerve, *789 
Neuritis, idiopathic paralysis of vocal cords, 
fixation without anatomic lesion, *612 
Neurones, degeneration and necrosis In eighth 
cranial nuclei caused by streptomycin, 
836 

functional and anatomic relation of spheno- 
palatine ganglion to autonomic nervous 
system, *45 

Neurosis and Psychoneuroses , psychogenic 
deafness, 110, 345 

Newborn Infants See Infants, newborn 
Nitrofuran See Puran Derivatives 
Nose See also Nasopharynx, Otorhinolaryn- 
gology, etc 

anterior ethmoidal nerve syndrome, referred 
pain and headache from lateral nasal 
wall, *640 

chordoma of maxillary antrum and nares 
report of case clinically resembling Hodg- 
kin’s disease first diagnosed by biopsy of 
cervical node, *647 
chronic allergic sinusitis, 467 
comments on results of treatment with nasal 
radium applicator, 235 
deformities , rationale for removal of every 
vestige of deviated nasal septum, 509 
dermoid cysts of, 304 

discharge, psychosomatic, and psychosomatic 
dyspnea, 675 

5“'* throat, use of tliiopental sodium 
U S P (sodium pentothal®) in operations 
on *295 

functional and anatomic relation of spheno- 
palatine ganglion to autonomic nervous 
system, *45 

hydrogen ion concentration of nasal secre- 
tlon in situ in newborn infants, *616 
improved method of applying medicinal 
solution to middle meatus of nasal cham- 
ber, *224 

Inflammation See Rhinitis 
nasal hemorrhagic telangiectatic bleeding 
™“troiled by use of sylnasol, 365 
netnaphyl in treatment of nasal allergy and 
bronchial asthma, 470 

evaluation of surgical treatment 

*805 

pathology, and related growths, 468 
proDable nasal diphtheria, with observations 
on Schick tests, 674 

of secretions from nasal antrum 

repair of septal perforation , rhinoplastic 
approach, 674 
rhinophyma, *443 

role of compensatory hypertrophy and simple 
, wophy in intranasal surgery, *172 
study on range of usefulness of new dual 
torm intranasal medicament *190 
vurgery, role of rhinologlst in 509 
suspension mechanism of upper Up and 
columella, *36 

treatment of •chronic nasal diphtheria car- 
riers 508 

bov-Ovalis See Otosclerosis 
•‘’iingster W Bacitracin, its topical use in 
> and pharyngeal infections *284 

utritlon See also Vitamins etc 
^^^mre’s syndrome, observations on vita- 
min deficiency as causative factor, coch- 
lear disturbance, *564 


See Labyrinth 

Ossicles See Ear 
os eoclasts See Bones, growth 
Osteoma of frontal sinus, *618 
n,®; ‘°"Eue, *453 
gia See Earache 


Otitis, external use of nitrofuran therapy in 
671 

Otitis Media See also Mastoiditis 
abscess of cerebellar lobe of otogenic origin 
combined otolaryngologic and neurosurgi- 
cal treatment in 6 cases, *429 
acute aero, new treatment of, *255 
acute deafness in scarlatina, *589 
chronic, penicillin in, *716 
latent otitis media in infants, 836 
modified technic of plastic procedure in 
radical mastoidectomy , circumscribed 
labyrinthistis and periphlebitis of lateral 
sinus in course of chronic purulent otitis 
media with cholsteatoma, *821 
recovery in otitic pneumococcic meningitis 
*669 

serous, role of virus infections in etiology 
of, 671 

Oto-Audion See Hearing, tests 
Otolaryngologic societies, directory of, 114 
242, 372, 512, 686, 844 
Otolaryngology, American Board of, 368 
Cuban Society of, 368 
postgraduate training in *59 
summaries of bibliographic material avail- 
able in field of, 97, 335, 466 
Otoplasty, auriculo-mastoid tube pedicle for 
362 

Otorhinolaryngology and Bronchoesophagol- 
ogy. Second Pan-American Congress of 
368 

Otorrhea See Otitis Media 
Otosclerosis chronic progressive deafness 
including otosclerosis and diseases of 
inner ear, review of literature for 1946 
*97 

perilymph and its relation to improvement of 
hearing which follows fenestration of ves- 
tibular labyrinth in clinical otosclerosis 
*377 

surgical problem in, 837 
theory of its origin and development, *115 
treatment of, 98 
tinnitus, aurlum in, *440 
Oxygen See Respiration 
Ozena See Rhinitis 


Pack, G T Surgical treatment of malig- 
nant tumors of inferior alveolus and 
mandible, *513 

Fain, anterior ethmoidal nerve syndrome 
referred pain and headache from lateral 


nasal wall, *640 

functional and anatomic relation of sphen- 
opalatine ganglion to autonomic nervous 
systonij ^45 

of laryngeal tuberculosis, nerve block ther- 
apy for, 673 
Palate See also Uvula 
cleft, protbesis, twenty-five years of, 509 
harelip and cleft palate repair, 365 
repaired, cleft, rationale of blowing exer- 
cises for, 366 
Palsy See Paralysis 

Paralysis, bilateral abductor, rehabilitation 
of larynx, open approach to arytenoidec- 
tomy, with report of past four years 
experience, *91 „ 

dilator, new technic for treatment of, 508 
idiopathic, of vocal cords, fixation of vocal 
cord without anatomic lesion, *612 
new intralaryngeal approach in arytenoldec- 
tomy in bilateral abductor paralysis of 
vocal cords, report of 3 cases *634 
unilateral of larynx, *005 
Parkes, M Plasma cell tumor simulating 
bilateral maxillary sinusitis, *666 
Pastore, P N Chordoma of maxillary 
antrum and nares , report of case clini- 
cally resembling Hodgkin’s disease first 
rUn,r«nepn hv hinosv Of cGrvical node 


*647 

Glossopharyngeal neuralgia tic douloureux 
of ninth cranial nerve, *789 
Peik D J Streptomycin toxicity of elghtli 
nerve, *251 
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Pembleton, W E Anesthesia In peroral 
endoscopy , especially general anesthesia 
In esophagoscopy and gastroscopy *5G1 
Penicillin Therapy See also Ear, Eyelids 
Meningitis, Otitis Media, Sinuses, etc 
inhalation of penicillin and streptomycin 
In office practice, *156 
Perilymph See Ear, internal 
Perlman, H B Effect on ear of vitamin 
A feeding after severe depletion, *20 
Perlstein, M A Hydrogen ion concentra- 
tion of nasal secretion in situ in new- 
born Infants, *616 

Phagocytes and Phagocytosis, acute deafness 
in scarlatina, *589 

Pharmacology of antlhlstaminlc drugs, 488 
Pharynx See also Nasopharynx 

and nasopharynx, radium and lymphoid tis- 
sue of, new universal applicator, *300 
bacitracin , Its topical use In aural and 
pharyngeal Infections, *284 
cicatricial stenosis of hypopharynx treated 
with skin graft, *457 
hypopharyngeal polyp, *831 
infection of neck after tonsillectomy, 837 
one stage pharyngeal dlvertlculectomy, 239 
relief of trismus In Intraoral cancer, 363 
suppurative sialadenitis produced by foreign 
body In hypopharynx, 827 
use of bismuth In tonsillitis, 671 
Phonetics See under Speech, Voice 
Plasma cell tumor simulating bilateral maxil- 
lary sinusitis, *666 

Plastic Surgery, original work In New York 
state, 839 

Pollen and asthma, 477 
and hay fever, 469 
Polypi See Nose, polypi 
Portmann, G Surgery at base of tongue by 
transpharyngeal approach *373 
Postgraduate Education See " Education, 
medical 

Powers Vf H Monostotic fibrous dysplasia 
report of 2 cases, *319 
Procaine Hydrochloride See Anesthesia 
Procaine and Procaine Compounds, intrave- 
nous procaine, 679 

Radiations See also under names of vari- 
ous organs and diseases 
and lymphoid tissue of nasopharynx and 
pharynx, new universal applicator, *300 
use of radium In treatment of hypertro- 
phic lymphoid tissue In nasopharynx, *417 
Radium and lymphoid tissue of nasopharynx 
and pharynx, new universal applicator 
*300 

eustachian tube irradiation, 363 
in treatment of hypertropic lymphoid tissue 
in nasopharynx *417 

Ragweed pollination survey in New York 
metropolitan district In 1946, 678 
Randolph, T G Allergy as cause of nuchal 
myalgia and associated headache, *745 
Rea, R P Perforation of esophagus by 
thumb tack and subsequent removal by 
electromagnet, *220 

Rehabilitation of hard of hearing, 357 
Respiration, role of compensatory hypertrophy 
and simple atrophy In Intranasal surgery, 
*172 

Respiratory Tract See also Bronchi, Naso- 
pharynx, Nose, Pharynx, etc 
active immunization against secondary bac- 
terial Infections of common cold, acquired 
Immunity In mice following oral and In- 
tra-abdomlnal administration of stock 
polyvalent bacterial vaccines *687 
active immunization against secondary bac- 
terial Infections of common cold, produc- 
tion of protective antibodies in human 
adults by oral administration of stock 
polyvalent bacterial vaccines *693 
asthma 477 

bacterial filtrates and autogenous vaccines 
In treatment of chronic sinus disease and 
other chronic respiratory affections 675 


Respiratory Tract — Continued 

contact ulcers and laryngeal tuberculosis 
*264 

diseases. Inhalation of penicillin and strep- 
tomycin in office practice, *156 
diseases, management of acute laryngo- 
tracheobronchltls, *724 
diseases vasomotor, rhinitis, its physio- 
pathologic mechanism, effects of procaine 
hydrochloride Infiltration of temporal 
arteries, 237 

diseases , virus vaccine immunization against 
common cold, *406 
foreign bodies in, 838 

study on range of usefulness of new dual 
form intranasal medicament, *190 
Reynolds, R Abscess of brain following 
tonsillectomy and adenoldectomy, *450 
Rhabdomyosarcoma of middle ear, *330 
Rhinitis See also Respiratory Tract, dis- 
eases 

ozena , evaluation of surgical treatment 
*805 

treatment of allergic and vasomotor rhini- 
tis with hesperldln chalcone sodium, *813 
vasomotor, 468 
vasomotor, and headache, 471 
virus vaccine Immunization against com- 
mon cold, *406 
Rhinophyma, *443 
Rhinoplasty See Nose, surgery 
Rhlnorrhea See Nose, discharge 
Robertson R B Cicatricial stenosis of 
hypopharynx treated with skin graft, *457 
Roentgen Rays, Therapy See Nasopharynx 
Sinuses, Nasal 

Therapy, potential hazards from radiation 
treatment of hypertrophied lymphoid tis- 
sue in nasopharynx, 840 
Rosen, S Chorda tympanl nerve graft, re- 
port of follow-up observation 1 year post- 
operatively *243 

Chorda tympanl nerve section and tympanic 
plexectomy, new technic used In cases 
of deafness, tinnitus and vertigo, *81 
Rule, A M Active Immunization against 
secondary bacterial Infections of common 
cold, acquired Immunity in mice follow- 
ing oral and intra-abdominal administra- 
tion of stock polyvalent bacterial vac- 
cines, *687 

Active Immunization against secondary bac- 
terial infections of common cold, produc- 
tion of protective antibodies In human 
adults by oral administration of stock 
polyvalent bacterial vaccines, *693 

Sahyoun P P Chordoma of maxillary an- 
trum and nares, report of case clinically 
resembling Hodgkin's disease first diag- 
nosed by biopsy of cervical node *647 
Salivary Gland, surgical treatment of malig- 
nant tumors of Inferior alveolus and man- 
dible, *513 

Saltzman, M Hearing aid in mixed deaf- 
ness, *249 

Tinnitus, aurlum In otosclerosis, *440 
Sarcoma See also Cancer, Rhabdomyosar- 
coma, Tumors, and under names of 
organs and regions , 

Saylor, B W Treatment of allergic and 
vasomotor rhinitis with hesperldln chal- 
cone sodium, *813 

Scarlet Pever, acute deafness In *589 
Schoolman, J G Postgraduate training In 
otolaryngology, *59 

Schools public speech survey methods in 
510 

Schick Tests See Diphtheria 
Schllllnger C Active Immunization against 
secondary bacterial infections of common 
cold, production of protective antibodies 
in human adults by oral administration 
of stock polyvalent bacterial vaccines 
*693 
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Semicircular Canals , linear fenestration of 
lateral semicircular canal using curets 
and dental excavators, *833 
Simpson, J E Management of acute laryn- 
gotracheobronchltis, *724 
Shambaugh, G E , Jr Chronic progressive 
deafness, including otosclerosis and dis- 
eases of inner ear, review of literature 
for 1946, *97 

Shapiro, S L Functional examination of 
hearing, *335 

Shuster, B H Kecurring mastoiditis, men- 
ingitis and abscess of right temporosphe- 
nold lobe, *462 
Sinus, chronic allergic, 467 
bacterial filtrates and autogenous vaccines 
in treatment of chronic sinus disease and 
other chronic respiratory affections, 675 
Maxillary See Maxillary Sinus 
modified technic of plastic procedure in 
radical mastlodectomy , circumscribed 
labyrlnthlstis and periphlebitis of lateral 
sinus in course of chronic purulent otitis 
media with cholsteatoma, *821 
Sinuses, Nasal See also Ethmoid Sinus, 
Maxillary Sinus, etc 

nasal , penicillin therapy In chronic sup- 
purative sinusitis, report of 22 cases, 237 
nasal, sinusitis, evaluation of sulfonamides 
and penicillin in Its treatment, 365 
removal of secretions from nasal antrum 
509 

Shin transplantation, cicatrical stenosis of 
hypopharynx treated with, *457 
Societies, Cuban Society of Otolaryngology 


Otolaryngologic, directory of, 114, 242, 
372 512 686, 844 

Otolaryngologlcal Society of Israel, 682 
Second Pan-American Congress of Otorhino- 
laryngology and Bronchoesophagology, 
368, 681 

third annual clinical session of American 
Medical Association, 681 
Somers, K Osteoma of frontal sinus, *618 
Specialism, postgraduate training m otolaryn- 
„ gology, *59 
Speech See also Voice 
functional examination of hearing, *335 
mandibular facet slip In cerebral palsy 510 
reception testing, some suggestions for, 388 
rehabilitation of hard of hearing, 357 
survey methods in public schools, 510 
«pieen extracts, use in treatment of allergic 
0^ upper respiratory tract, 840 
Endoscopy 

mach , anesthesia In peroral endoscopy , 
especially general anesthesia In esopha- 
t., B°scopy and gastroscopy, *561 

eptococcl, active Immunization against sec- 
ondary bacterial infections of common 
cold, production of protective antibodies 
in human adults by oral administration of 
polyvalent bacterial vaccines, *693 
eptomjcin degeneration and necrosis of 
in eighth cranial nuclei caused 


®^^“®'^'chla coll meningitis treated wit! 

InhMatlon of penicillin and streptomycin 1 
In . ? practice *156 
toTinu tuberculosis, 364 
trpnfm^ eighth nerve, *251 

meningitis due to haemophlh 
influenzae with, 838 

Media etc Maxillary Sinus, Otit 

suifamyion® and streptomycin In treatmei 
ear, preliminary repor 

Spiice_ 


nasal slnuslt 


Sulfndui? “^ee Meninges 

Sulfonn^iS'^ Sulfonamides 

nnrt « penicillin, nas 
drSn= treatment, 365 
IiidinnHn labyrinthitis and 

thr> operative Interventions 

me Inner ear 507 


Sulfonamides — Continued 
etiology of allergies, 483 
suifamyion® and streptomycin in treatment 
of Infections of ear, preliminary report, 
*700 

Therapy See Meningitis , Mucous Men- 
branes. Otitis Media, Pain, etc 
Surgery See Apparatus, Instruments 
plastic, establishing preserved cartilage 
bank, 366 

plastic, cicatricial stenosis of hypopharynx 
treated with, *457 

plastic, correction of abnormally protrud- 
ing ear, *541 

plastic , modified technic of plastic pro- 
cedure in radical mastlodectomy , circum- 
scribed labyrinthlstls and periphlebitis of 
lateral sinus In course of chronic purulent 
otitis media with cholsteatoma *821 
plastic treatment of malignant tumors of 
inferior alveolus and mandible, *513 
Sylnasol, nasal hemorrhagic telangiectatic 
bleeding controlled by use of, 365 


Teeth, dental consideration in fitting hear- 
ing aid ear inserts, *659 
linear fenestration of lateral semicircular 
canal using curets and dental excavators 
*833 

Temporamandlbular Joint See Jaws 

Terminology See Nomenclature 

Thiopental (barbital derivative) See Anes- 
thesia, barbital and barbital derivatives 

Thorax See also Heart, Lungs, etc 

Thornell, W C New Intralaryngeal ap- 
proach in arytenoidectomy in bilateral 
abductor paralysis of vocal cords, report 
of 3 cases, *634 

Throat See also Larynx, Pharynx, Tonsils 
etc 

ear and nose, use of thiopental sodium 
U S P (sodium pentothal®) in operations 
on, *295 

Thyroid Gland, new Intralaryngeal approach 
In arytenoidectomy In bilateral abductor 
paralysis of vocal cords, report of 3 
cases, *634 

Tic Douloureux See Neuralgia 

Tinnitus, aurlum, and secondary otalgia tym- 
panosvmpathetlc anesthesia for, *200 
annum in otosclerosis, *440 
deafness and vertigo, chorda tympanl nerve 
section and tympanic plexectomy, new 
technic used in cases of, *81 
M5ni5re’s syndrome, observations on vita- 
min deficiency as causative factor, L 
cochlear disturbance, *564 
Tissue See also Cells 

Tongue, base, surgery by transpharyngeal 
approach, *373 

Tonsllectomy and adenoldectomy , abscess of 
brain following, *450 

trlbromoethanol-ether anesthesia used for 
tonsillectomy and adenoldectomy, analysis 
of 3042 cases over 8 year period, *290 


Ponslls and uvula, *216 , ,, , 

postoperative bleeding, studies of etiologj 
prevention and management, 236 
use of bismuth in tonsillitis 671 
Prachea compression by anomalous Innomi- 
nate artery, operation for Its relief, 236 
Pracheotomy , elective, following thyroidec- 
tomy, 838 

physlopathology of 364 
rehabilitation of larynx In cases of bilateral 
abductor paralysis , open approach to 
arytenoidectomy, with report of past 4 
years’ experience, *91 
Prauma , blast Injuries to car , Texas 
disaster, *1 
deafness due to, 108 
Prlbroraoethanol-ether See Anesthesia, 
bromoethanol 
Jrlsmus See Muscles, masticatory 
Prowbrldge B C Now treatment of ac itt 
aero-otltls media, *255 


Cltj 


trl- 
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Tro'iv bridge, B C — Continued 

Tympanosympathetic anesthesia for tinnitus 
aurlum and secondary otalgia, *200 
Tuberculosis See also under names of 
organs, regions and diseases 
laryngeal, and contact ulcers, *264 
laryngeal, nerve block therapy for pain of 
673 

of endothoraclc lymph nodes, importance of 
bronchial rupture in, 677 
otolarjngologic, streptomycin In, 364 
streptomycin toxicity of eighth norve, *251 
Tumors See also Cancer, Chordoma, Cho- 
lesteatoma , Hemangioma , Osteoma 
Rhabdomyosarcoma , Rhlnophyma , etc 
and under names of organs and regions 
as Brain Ear, Jaws, Larynx, Nose 
poljpi, hypopharyngeal, *831 
Tjmpanic Membrance See under Ear 

Uihlein, A Abscess of cerebellar lobe of 
otogenic origin, combined otolaryngologic 
and neurosurgical treatment In 6 cases 
*429 

Ulcers See under Larynx 
Uvea , allergic aspects of endogenous uveal 
disease, 475 
Uvula and tonsils, *216 
edema following demerol-hyoscine analge- 
sia, 236 

Vaccines, active Immunization against sec- 
onary bacterial infections of common 
cold, acquired Immunity In mice following 
oral and intra-abdomlnal administration 
of stock polyvalent bacterial vaccines 
*687 

active Immunization against secondary bac- 
terial Infections of common cold, produc- 
tion of protective antibodies In human 
adults by oral administrations of stock 
polyvalent bacterial vaccines, *693 
autogenous, and bacterial filtrates In treat- 
ment of chronic sinus disease and other 
chronic respiratory affections 675 
Vadala A J Osteoma of frontal sinus *618 
Vagotomy See Nerves vagus 
Vasomotor System See Arteries 
1 elns See Blood vessels 
Vertebrae See Spine 
Vertigo, aural , Meniere s disease, 472 
aural Meniere s syndrome 111 
aural , Mdniere s sj ndrorae , observations on 
vitamin deficiency as causative factor 
cochlear disturbance *564 
deafness and tinnitus chorda tympanl nerve 
section and tympanic plexectomy, new 
technic used In cases of, *81 
Vibration tinnitus aurlum in otosclerosis 
*440 


A Inethene See Anesthesia 
Vinson, P P Anesthesia In peroral en- 
doscopy, especially general anesthesia in 
esophagoscopy and gastroscopy, *561 
Viruses, infections. In etiology of serous otitis 
media 671 

vaccine immunization against common 
cold, *406 • 

Vitamins, and Otolaryngology, 511 

causes and treatment of deafness and Im- 
paired hearing, 113 

Meniere’s syndrome, observation on vitamin 
deficiency as causative factor, cochlear 
disturbance, *564 

A, effect on ear after severe depletion, *20 

B, and rhlnophyma *443 

P, treament of allergic and vasomotor 
rhinitis with hesperidin chalcone sodium, 
*813 

Vocal Cords See also Larynx, Voice 
idiopathic paralysis, fixation of vocal cord 
without anatomic lesion, *612 
new intralaryngeal approach In arytenoidec- 
tomy In bilateral abductor paralysis of 
vocal cords, report of 3 cases, *634 
new technic for treatment of dilator pa- 
ralysis 508 

Voice See also Vocal Cords 

contact ulcers and laryngeal tuberculosis 
*264 

some suggestions for speech reception test- 
ing, *388 

structure and performance in animal 
language, *740 

Wehr R H Rhlnophyma, *443 
Wever E G Perilymph its relation to im- 
provement of hearing which follows fenes- 
tration of vestibular labyrinth in clinical 
otosclerosis, *377 

Wliitaker, C P Stenosis of external audi- 
tory canal report of case, *829 
Witchell, I S Osteoma of tongue, *453 
Wolff, D Otosclerosis, theory of its origin 
and development, *115 

Woodley, L S Use of thiopental sodium 
U S P (sodium pentothal®) in operations 
on ear nose and throat, *295 
Woodman, De G Rehabilitation of larynx 
in cases of bilateral abductor paralysis 
open approach to arytenoldectomy, with 
report of past 4 years’ experience, *91 

X-Rays See Roentgen Rays 

Yinger S C Trlbromoethanol-ether anes- 
thesia used for tonsillectomy and ade- 
noidectomy, analysis of 3042 cases over 
8 year period, *290 




